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Table of most frequently used acronyms not relating to ITTC Symbols

Acronym Definition

AC Advisory Council

EC Executive Council

BIPM I\B/luersel?rljasl nternational des Poids et

CFD Computational fluid dynamics

COG Course over ground

EFD Experimental fluid dynamics

GNSS Global navigation satellite system

GPS Global positioning system

GUM Ggide_to the expression of Uncer-
tainty in Measurement

HSMV High-speed marine vehicle

IMO International Maritime Organization

1SO Internatiqnal_ Organization for
Standardization

ICGM froolrotg():/ommlttee for Guides in Me

JCGM-WGL1 JCGM Working Group 1

JCGM-WG2 JCGM Working Group 2

LDV Laser Doppler velocimetry

MSC Marine Safety Committee

NMI National Metrology Institute

PIV Particle imaging velocimetry

SOG Speed over ground

SPIV Stereo-PIV

uv Underwater vehicle

V&V Verification and validation

VIM International vocabulary of metrol-
ogy

VIM Vortex induced motion

VIV Vortex induced vibration

WPT Wind Propulsion Technology
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Version 2024 A, a
ITTC Acronvm Name Definition or SI-
Symbol y Explanation Unit

(fundamental, statistical,
A stochastic) Average, sample
mean

(fluid mechanics, lifting sur-

A faces) Projected area b Cu m
A (ships, basic quantities) 2
! m
Area in general
(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
A tude motions capsizing) As- 1

sumed centre of gravity
above keel used for cross
curves of stability

(ships, propulsor perfor-
Ao mance, propulsor geometry) |z D? / 4 m
Propeller disc area

(ships, propulsor geometry,
An, Ag water jets) Nozzle discharge m?
area

(ships, hydrostatics, stabil-

—_— ity, seakeeping, large ampli- Distance of centre of buoy-

AB tude motions capsizing) :
Longitudinal centre of buoy- ancy from aft perpendicular

ancy from aft perpendicular

The area of the ram projected
on the middle line plane for-

ward of the fore perpendicu-

lar

(ships, hull geometry) Area
AsL of bulbous bow in longitudi-
nal plane

The cross sectional area at
the fore perpendicular.
Where the water lines are

(ships, hull geometry) Area rounded so as to terminate on

of transverse cross-section

H 2

Aet of a bulbous bow (full area the forward perpendicular —m

AgT IS measured by continu-

port and star-board) .

ing the area curve forward to

the perpendicular, ignoring

the final rounding;
A (ships, appendage geome- m?

¢ try) Area under cut-up
. Projected area of ACV or

Ac (ACV and SES) Cushion SES cushion on water sur-  |m?

area

face
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Version 2024 A, a
ITTC Acronym Name Definition or SI-
Symbol Explanation Unit
(seakeeping, large ampli-
Ac tude motions capsizing) M2
Area of deck available to
crew
(ships, propulsor geometry) D eveloped blade area of a
Ap D ’ screw propeller outside the  |m?
eveloped blade area b
0ss or hub
(ships, propulsor geometry) 9
Apen Duct entry area m
(ships, propulsor geometry) 9
Apex Duct exit area m
(ships, propulsor geometry) Expanded blade area of a
Ae E ’ screw propeller outside the  |m?
xpanded blade area b
0ss or hub
(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
AF tude motions capsizing) Dis- m
tance of the centre of flota-
tion from aft perpendicular
Ar (hydrofoil boats) Foil area Foil area in horizontal plane |m?
(general)
(ships, appendage geometry,
Ars ships, manoeuvrability) Pro- m?
jected area of bow fins
Ace (hydrofoil_ boats) Emerged M2
area of foil
(hydrofoil boats) Sub- 9
ArF merged area of front foil m
A (ships, appendage geome-  |Projected frontal area of an 9
FR m
try) Frontal area appendage
(ships, appendage geometry,
Ars seakeeping) Projected area m?
of stern fins
Aes (hydrofoil _boats) Sub- m?
merged foil area
(hydrofoil boats) Sub-
ArsTo merged foil plan area at m?
take-off speed
Aer (hydrofoil boats) Total foil M2
plan area
(seakeeping, large ampli-
ic tude motions capsizing) Distance of centre of gravity m
L Longitudinal centre of grav- |from aft perpendicular
ity from aft perpendicular
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A, a

ITTC
Symbol

Acronym

Name

Definition or
Explanation

Sl-
Unit

AGr

(seakeeping, large ampli-
tude motions capsizing)
Transverse distance from as-
sumed centre of gravity A,
to actual centre of gravity G

AGy

(seakeeping, large ampli-
tude motions capsizing)
Vertical distance from as-
sumed centre of gravity A,
to actual centre of gravity G

AnL

(ships, manoeuvrability)
Lateral area of the hull

The area of the profile of the
underwater hull of a ship
when projected normally
upon the longitudinal centre
plane

Al

(multi-hull vessels) Strut-
hull intersection area

(solid body mechanics, in-
ertial and hydro properties)
Added mass coefficient in
i mode due to j" motion

A

(sailing vessels) Area of jib
or genoa

ALk

(sailing vessels) Lateral area
of keel

ALt

(sailing vessels) Total lateral
area of yacht

ALv

(ships, manoeuvrability,
seakeeping, large amplitude
motions capsizing)) Lateral
area of hull above water

Awm

(ships, hull geometry) Area
of midship section

Midway between fore and aft
perpendiculars

Anm

(sailing vessels) Area of
mainsail

AN

(sailing vessels) Normalized
sail area

An

(ships, propulsor geometry,
water jets)Nozzle discharge
area

Ap

(ships, propulsor geometry)
Projected blade area

Projected blade area of a
screw propeller outside the
boss or hub

Arg

Wetted Surface Area of Pod
Main Body
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ITTC Acronvm Name Definition or SI-
Symbol y Explanation Unit
A Wetted Surface Area of Bot- m?2

PBF tom Fin
A Wetted Surface Area of M2

PS Strut

(ships, manoeuvrability) To-

Ar tal lateral area of rudder

(ships, appendage geome-
Arr try) Lateral area of rudder m
flap

(seakeeping, large ampli-
tude motions capsizing) Pos-
itive area under righting
lever curve

ArL

(ships, manoeuvrability)
Armov Lateral area of the movable m?
part of rudder

(ships, manoeuvrability)
ArN Nominal lateral area of rud- |(Ar + Armov) / 2 m
der

(ships, appendage geome-
Arp try)Lateral area of rudder in m
the propeller race

(ships, appendage geome-
ArT try) Total lateral area of rud- |Arx + Armov m?
der

(ships, appendage geome-
Arx try) Lateral area of the fixed m
part of rudder

(seakeeping, large ampli-
tude motions capsizing, sail-
As ing vessels) Sail areaingen-((PE+1J)/2 m
eral, Area of sails in profile
according to ISO 8666

(ships, propulsor geometry,
A water jets) Cross sectional m
area at station s

(hydrofoil boats) Sub-

Aser merged area of rear foil m
(ships, hydrostatics, stabil-
A ity, seakeeping, large ampli- 1
St tude motions capsizing) At-
tained subdivision index
Ask (ships, appendage geome- M2

try) Projected skeg area
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Symbol

Acronym

Name

Definition or
Explanation

Sl-
Unit

Asp

(sailing vessels) Area of
spinnaker

Ass

(hydrofoil boats) Sub-
merged strut area

At

(ships, hull geometry) Area
of transom (full area port
and starboard)

Cross-sectional area of tran-
som stern below the load wa-
terline

Av

(ships, hull geometry, sea-
keeping, large amplitude
motions capsizing) Pro-
jected lateral area of the por-
tion of the ship and deck
cargo above the waterline —
(IMO/1S, IMO/HSC'2000)
Area exposed to wind

Area of portion of ship above
waterline projected normally
to the direction of relative
wind

Aw

(ships, hull geometry) Area
of water-plane

Awa

(ships, hull geometry) Area
of water-plane aft of mid-
ship

Awr

(ships, hull geometry) Area
of water-plane forward of
midship

AwpT

(Sailing vessels) Repre-
sentative projected area of
WPT

Ax

(ships, hull geometry) Area
of maximum transverse sec-
tion

(ships,hull geometry, ship
performance) Transverse
projected area above the wa-
terline including superstruc-
tures

Projected area of the ship
above the waterline projected
on a transversal plane

m2

(seakeeping, large ampli-
tude motions, capsizing
ships, hydrostatics, stability)
Righting arm based on hori-
zontal distance from as-
sumed centre of gravity A,
toZ

Generally tabulated in cross
curves of stability

A{w)

(ships, seakeeping) Ampli-
tude of frequency response
function for translatory mo-

tions

Za(w) | &G(w) or
Za() | na(w)
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Symbol Explanation Unit
(ships, seakeeping) Ampli-
Avw) tude of frequency response ga(a)) ; Ca(;‘/’) or 1
function for rotary motions a(w) | (0] (gla(®)))
(ships, basic quantities) Lin-
a, al ear or translatory accelera- |dv / dt m/s?
tion
(fundamental, time and fre-
a guency domain quantity) s", in Laplace variable 1/s
Damping
(ships, performance) Re-
a sistance augment fraction (T-Rr)/Rr !
Cylindrical system with
origin O and longitudinal x-
(ships, unsteady propeller axis as d_efined beforg; angu-
! N . |lar a-(attitude)-coordinate ,
a forces) Cylindrical coordi- , .
nates zero at 120 cloqk position,
positive clockwise looking
forward, r distance measured
from the x-axis
Half-width of a rectangular
a Half-width of a rectangular |distribution of possible val-
distribution ues of input quantity Xi:
a=(a+—a)l/?2
(ships, propulsor geometry)
ap Developed blade area ratio Ao/ Ao .
(ships, propulsor geometry)
ae Expanded blade area ratio Ael Ao .
. . . i=1,2,3,e.g. Euler angles
ai (ships, seakeepln_g) Atti- of roll, pitch, and yaw, re-  |rad
tudes of the floating system :
spectively
(ships, propulsor geometry)
ap Projected blade area ratio Aol Ag .
Upper bound, or upper limit,
a Upper bound of input quantity Xi:
Lower bound, or lower limit,
a- Lower bound . . i
of input quantity Xi:




ITTC Symbols

Version 2024

B, b
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Symbol

Acronym

Name

Definition or
Explanation

SI-
Unit

(ships, basic quantities, hull
geometry) Breadth,
moulded, of ships hull

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing) Cen-
tre of buoyancy

Centroid of the underwater
volume

(multi-hull vessels) Box
breadth

Breadth of main deck

(ACV and SES) Cushion
breadth

SES cushion breadth meas-
ured between the side walls

(ships, hull geometry) R.E.
Froude's breadth coefficient

B/ A8

(seakeeping, large amplitude
motions capsizing) Breadth
between centres of buoyancy
of side hulls

(ships, ship performance)
Bluntness coefficient

See 7.5-04-01-01.1

(hydrofoil boats) Maximum
vessel breadth including
foils

(solid body mechanics, iner-
tial and hydro properties)
Damping coefficient in ith
mode due to jth motion

BiLce

(planing, semi-displacement
vessels) Breadth at longitudi-
nal position of the centre of
gravity

Breadth over spray strips
measured at transverse sec-
tion containing centre of
gravity

Bm

(ships, hull geometry)
Breadth, moulded of mid-
ship section at design water
line

(hydrostatics, stability, sea-
keeping, large amplitude
motions capsizing) Trans-
verse metacentre above cen-
tre of buoyancy

Distance from the centre of
buoyancy B to transverse

metacentre M
I / -
BM = FT = KM — KB

BM,

(hydrostatics, stability, sea-
keeping, large amplitude
motions capsizing) Longitu-
dinal metacentre above cen-
tre of buoyancy

BM, = KM, — KB

10
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(fluid mechanics, flow pa- 12
Bo rameter) Boussinesq humber V/@Rh) .
Boa (sailing vessels) Breadth, m
overall
(ships, propulsor perfor-  [n Pp”/Va2®
Bp mance) Taylor's propeller  |with n in revs/min, 1
coefficient based on deliv-  |Pp in horsepower, and
ered horsepower (obsolete) [Vain kn
(planing, semi-displacement
Bra vessels) Mean breadth over |Ap/Lp m
chines
(planing, semi-displacement |Breadth over chines, exclud-
Brc . . . m
vessels) Breadth over chines |ing external spray strips
: - Breadth over chines at tran-
(planing, semi-displacement .
Ber som, excluding external m
vessels) Transom breadth :
spray strips
(planing, semi-displacement [Maximum breadth over
Brx vessels) Maximum breadth |chines, excluding external  |m
over chines spray strips
Be (multi-hull vessels) Hull Distance between hull centre
spacing lines
(ships, hull geometry)
Br Breadth, moulded of tran- m
som at design water line
Bry (multi-hull vessels) Tunnel  |Minimal distance of the m
width demihulls at the waterline
(ships, propulsor perfor-  [n Pt”/Va?®
By mance) Taylor's propeller with n in revs/min, 1
coefficient based on thrust | Pt in horsepower, and
horsepower (obsolete) Vain kn
(ships, hull geometry) Maxi-
BwL mum moulded breadth at de- m
sign water line
Bwit fﬁg\ériggtﬁii)s?stal water At the water line m
(ships, hull geometry)
Breadth, moulded of maxi-
Bx . . m
mum section area at design
water line

11
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(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing) Cen-
b tre of flotation of added
buoyancy layer or centre of
lost buoyancy of the flooded
volume
(seakeeping, large amplitude
b motions capsizing) Maxi- m
mum tank breadth
(environmental mechanics, |Sampling frequency divided
b waves) Bandwidth of spec- |by the number of transform |Hz
tral resolution points
b (fluid mechanics, lifting sur- m
faces) Wing or foil span
b (fluid mechanics, lifting sur- m
F faces) Flap span
b (ships, manoeuvrability) Maximum distance from m
R Rudder span root to tip
(ships, manoeuvrability)
bR Mean span of rudder m
bs (hydrofoil boats) Span of m
struts
b (hydrofoil boats) Transverse m
ST horizontal distance of struts
b (hydrofoil boats) Foil span
w m
wetted
Upper bound, or upper limit,
b of the deviation of input
N quantity X; from its estimate
Xii b+=a+-X
Lower bound, or lower limit,
b of the deviation of input
’ quantity X from its estimate
Xi b=xi—a_

12
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C,c

ITTC

Symbol

Name

Definition or
Explanation

SI-
Unit

(fundamental, statistical, sto-

chastic) Population covari-
ance

(ships, basic quantities)
Cross force

Force normal to lift and
drag (forces)

Cuwo

(environmental mechanics,
wind) Surface drag coeffi-
cient

(0.08 + 0.065U10)10°2

Ca

(ships, hull resistance) In-
cremental resistance coeffi-
cient for model ship corre-
lation

Ra/(SQ)

Cana

(ships, hull resistance) Air
or wind resistance coeffi-
cient

Raa/ (S Q)
—c. Padv _ _ ~ Padv
ba Ps Ss X ps Ss

Cabm

(ships, performance) Admi-
ralty coefficient

AR \VB | Ps

CaL

(ships, manoeuvrability)
Coefficient of lateral area
of ship

AnL/ (LT)

Carp

(ships, hull resistance) Ap-
pendage resistance coeffi-
cient

Rarp/ (S Q)

Cs

(ships, hull geometry)
Block coefficient

VI(LBT)

Cerrc

Thickness Cord Ratio of
Bottom Fin

Cc

(ships, basic quantities)
Cross force coefficient

Co=—

(ships, hull resistance) R.E.
Froude's resistance coeffi-
cient

1000 R / (4(K%)?)

Cob

(fluid mechanics, lifting
surfaces) Section drag co-
efficient

Cob

(ships, hull resistance)
Drag coefficient

D/(Sa)

Cob

(seakeeping, large ampli-
tude motions capsizing)
Crew density

Proportion of boat plan
needed for crew

Coba

(ships, Resistance and Pro-
pulsion, Hull resistance)
Air or wind resistance coef-
ficient, from wind tunnel

tests

Rpa

= 51
Ayzpav?

13
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ITTC
Symbol

Name

Definition or
Explanation

SI-
Unit

Cor

(hydrofoil boats) Drag co-
efficient of foil

Dr / (Ars q)

Coi

(fluid mechanics, lifting
surfaces) Section induced
drag coefficient

Coi

(hydrofoil boats) Induced
drag coefficient

D1/ (Ars 0)

Coint

(hydrofoil boats) Interfer-
ence drag coefficient

Dint / (Ars Q)

Cpbo

(hydrofoil boats) Section
drag coefficient for angle of
attack equal to zero

Dr / (Ars Q)

Cbs

(hydrofoil boats) Spray
drag coefficient

Ds/ (Ars Q)

Cpvent

(hydrofoil boats) Ventila-
tion drag coefficient

Dv/ (AFS q)

Cow

(hydrofoil boats) Wave
drag coefficient

Dw / (Ars 0)

Cov

(ships, performance)
Power-displacement coeffi-
cient

Po/(p V3 V23 2)

Ce

(ships, hull resistance)
Frictional resistance coeffi-
cient of a body

Re/(Sq)

Ct

(fluid mechanics, boundary
layers) Skin friction coeffi-
cient

o/ (p U2 12)

Cro

(ships, hull resistance)
Frictional resistance coeffi-
cient of a corresponding
plate

Rro/ (S Q)

Cru

(sailing vessels) Frictional
resistance coefficient (up-
right)

Rru/ (S Q)

Com

(ships, Geometry and Hy-

drostatics, Hull Geometry)
Dimensionless GM coeffi-

cient

[V A%

Coz

(ships, Geometry and Hy-
drostatics, Hull Geometry)
Dimensionless GZ coeffi-
cient

GZ | VB

14




ITTC Symbols
Version 2024

C,c

ITTC

Symbol

Name

Definition or
Explanation

SI-
Unit

Cke

(ships, Geometry and Hy-
drostatics, Hull Geometry)

Dimensionless K Gcoeffi-
cient

KG IT

CH

(seakeeping, large ampli-
tude motions capsizing)
Height coefficient, depend-
ing on the height above sea
level of the structural mem-
ber exposed to the wind

(sailing vessels) Induced
resistance coefficient

(ice going vessels) Coeffi-
cient of net ice resistance

Ri/ (p1 g h? B)

(solid body mechanics, in-
ertial and hydro properties)
Restoring force coefficient
in i mode due to j motion

CiL

(ships, hull geometry) Co-
efficient of inertia of water
plane, longitudinal

12 1L/ (B L3)

Cir

(ships, hull geometry) Co-
efficient of inertia of water
plane, transverse

12 1t/ (B L)

Ciw

(ice going vessels) Coeffi-
cient of water resistance in
the presence of ice

Riw /(S qiw)

CL

(seakeeping, large amplitude
motions capsizing) Crew
limit

Maximum number of per-
sons on board

CL

(fluid mechanics, lifting
surfaces) Section lift coef-
ficient

Crr

(hydrofoil boats) Foil lift
coefficient

Lr/ (Ars Q)

Cro

(hydrofoil boats) Profile lift
coefficient for angle of at-
tack equal to zero

Lo/ (Ars Q)

Cro

(planing, semi-displace-
ment vessels) Lift coeffi-
cient for zero deadrise

Al (BCG2 q)

CrLto

(hydrofoil boats) Lift coef-
ficient at take-off condition

Lto/ (Ars Q)

Cix

(hydrofoil boats) Slope of
lift curve

dC. /da

15
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ITTC Acronym Name Definition or Sl-
Symbol Explanation Unit
(planing, semi-displace-
Cup ment vessels) Lift coeffi- A1 (Bes? q) 1
cient for dead rise surface
(fluid mechanics, lifting
Cm surfaces) Section moment 1
coefficient
(ships, hull geometry) Mid-
ship section coefficient (mid-
Cu way between forward and aft Am/(BT) 1
perpendiculars)
hydrofoil boats) Pitchin
Cu §n())/ment coeffici)ent VMY (A A (- TR Q)1
Trimming moment divided
c Longitudinal trimming coef- [by change in trim which ap-
MTL ficient proximately equals
BM./L
(ships, performance) Trial
correction for propeller rate
Cr of revolution aFt) sppeed iden- |7/ NS 1
tity
(ships, performance) Trial
correction for propeller rate
Cre of revolution aFt) pgwer iden- |FoT/ Pos 1
tity
ships, hull geometry) Longi-
Ce 'Eudi?]al prisr%atic COZ]ZfiCier?t VI(AxL)or VI(AuL) 1
(ships, performance) Trial
Cr correction for delivered 1
power
(ships, propulsor perfor-
Cr mance) Power loading coeffi-|Pp / (Ar ga Va) 1
cient
(ships, hull resistance, water
Cop jets) Local pressure coeffi-  |(p-po)/(p V?/2) 1
cient
Con (ships, hull geometry) Pris- | Va/(Ax L/2)or 1
matic coefficient, after body |Va/(Am L /2)
Cor (ships, hull geometry) Pris- | V& / (Ax Lg) or 1
matic coefficient, entrance Ve | (Am LE)
C (ships, hull geometry) Pris- | V&/(AxL/2)or 1
PF matic coefficient fore body | &/ (Aw L/ 2)
Co (sailing vessels) Center of 1
pi
pressure for A

16
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ITTC Acronym Name Definition or Sl-
Symbol Explanation Unit
(ships, hull resistance) Pres-
Crr sure resistance coefficient, |Re/(S Q) 1
including wave effect
Con (ships, hull geometry) Pris- | Vr/ (Ax Lr) or 1
matic coefficient, run Vi ! (Am LR)
(ACV and SES) Aerodynamic ’
Cer profile drag coefficient Ro/(paVe©Acl 2) !
(ships, hull resistance) Vis-
Cpv cous pressure resistance coef-|Rpv / (S ) 1
ficient
(ships, propulsor perfor-
Cor mance) Torque index Q/(ArasD) 1
(fundamental, statistical, sto-
CR chastic) Population covari-
ance
(ships, hull resistance) Re-
Cr siduary resistance coefficient Rr/(S ) .
(environmental mechanics,
Cr waves) Average reflection 1
coefficient
(ships, manoeuvrability, sea-
Cr keeping) Directional stability |Yv (N - muxg) - Ny (Yr - mu) |N%s?
criterion
(environmental mechanics,
Ci(f) waves) Reflection coefficient 1
amplitude function
(sailing vessels) Residuary
Cru resistance coefficient (up- Rru/ (S Q) 1
right)
cs (fundamental, statistical, sto-
chastic) Sample covariance
(ships, hull resistance) Spray
Cs resistance coefficient Rs/(SQ) .
(ships, hull geometry) Wetted
Cs surface coefficient S/(VL)™ .
(seakeeping, large amplitude
motions capsizing) Shape co-
Cs efficient, depending on the 1
shape of the structural mem-
ber exposed to the wind
Cere Thickness Cord Ratio of 1
Strut
(ships, hull resistance) Total
Cr resistance coefficient Rr/(Sq) !

17
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ITTC Acronvim Name Definition or Sl-
Symbol y Explanation Unit
Core (ships, propulsor perfor- T/ (Ar s) 1
T mance) Thrust index P ds
(ships, propulsor perfor-
mance) Thrust loading coef- _
Crm ficient, energy loading coef- T/ (Ao qa) = (Te/ A) T0a |1
ficient
(ships, hull resistance) Tel- 5
Cr fer's resistance coefficient |9~ =/ (47°) !
(ships, hull resistance, water Tet
Crn jets) Thrust loading coeffi- |1 1
cient: 7PUgAn
(ships, hull resistance) Quali-
Cro fied resistance coefficient  |C77/ (TH71R) .
(sailing vessels) Total re-
Cru sistance coefficient (upright) Rru/ (S q) 1
(ships, hull resistance) Re- 3
Crv sistance displacement Rr/ (V*q) 1
(sailing vessels) Total re-
Cry sistance coefficient with heel [Rt,/ (S Q) 1
and leeway
c (ships, unsteady propeller
W forces) Generalized stiffness
(ships, hull resistance) Total
Cv viscous resistance coefficient | X/ (S 9) .
(planing, semi-displacement
Cv vessels) Froude number V/ (Bce g)¥2 1
based on breadth
(ships, hull geometry) Pris-
Cve matic coefficient vertical VIAwT) .
(ships, hull resistance) Wave
Cw making resistance coefficient Rw/(Sq) .
(ships, hull geometry) Water
Cwa plane area coefficient, aft Awa/(BL/2) 1
c (ACV and SES) Cushion 1
we wave making coefficient
(ships, hull geometry) Water
Cwr plane area coefficient, for- |Awr/(BL/2) 1
ward
(ships, hull geometry) Water
Cuwp plane area coefficient Awe /(L B) .
(ships, hull resistance) Wave
Cwe pattern resistance coefficient, 1
by wave analysis
(sailing vessels) Wave re-
Cwu sistance coefficient (upright) 1

18
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ITTC Acronym Name Definition or Sl-
Symbol Explanation Unit
(ships, hull geometry) Maxi- |Ax/ (B T),where Band T
Cx mum transverse section coef- |are measured at the position |1
ficient of maximum area
(ships, hull resistance) Air or
wind resistance coefficient,
Cx usually from wind tunnel Raal (Av G) .
tests
c (sailing vessels) Force coeffi- 1
X i
cients
(fundamental, statistical, sto-
Cxx chastic) Auto-covariance of a |(x(t) - xE)(x(t + 7) - xF)E
stationary stochastic process
(fundamental, statistical, sto-
chastic) Cross-covariance of E ExE
Cy two sta?tionary stochastic pro- X(©) - XYt +7) - ¥7)
Ccesses
(sailing vessels) Force coeffi-
Cy . 1
cients
(sailing vessels) Force coeffi-
C, . 1
cients
ships, hull geometry) Volu-
Cv ﬁnetfic coeffgi]cient Y viL .
(planing, semi-displacement 3
Ca vessels) Load coefficient A1 (Bec”p g) 1
(ACV and SES) Cushion 32
Ca loading coefficient A1(gpahc™) .
(fluid mechanics, flow pa- 12
¢ rameter) Velocity of sound E/p) m/s
(ships, propulsor geometry,
Co.7 appendage geometry)Chord |Chord length at r/R=0.7 m
length
(ships, propulsor geometry,
c appendage geometry) Chord m
length, chord length of a foil
section
co (hydrofoil boats) Chord m
length at centre plane
o (hydrofoil boats) Chord m
length of flap
(ships, hull resistance, water
Ces jets) Energy velocity coeffi- 1
cient at station s
Cer (hydrofoil boats) Chord m
length at foil tips
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(environmental mechanics, |The average :rate of ad-
Ve waves) Wave group velocity |vance of the energy in a fi- |m/s
or celerity nite train of gravity waves
uncertainty) Sensitivity co-
Ci Sciont T e =of /0 L
The part of the Chord de-
. limited by the Leading Edge
(i geameny a7 e o e et between
Chord’ leading part the Gene_rator Line an(_j the
’ pitch helix at the considered
radius
(ships, appendage geometry, The expanded or developed
propulsor geometry, fluid f ller blade di-
Cm mechanics, lifting surfaces area ot a prope m
. vided by the span from the
hydrofoil boats) hub to the tip, Art/ S
Mean chord length ’
(ships, hull resistance, water
Cins jets) Momentum velocity co- 1
efficient at station s
(hydrofoil boats) Distance of
Cpr centre of pressure on a foil or m
flap from leading edge
(fluid mechanics, lifting sur-
c faces, ships, appendage ge- m
R ometry) Chord length at the
root
The displacement between
middle of chord and the
c (ships, propulsor geometry) |blade reference line. Posi- m
3 Skew displacement tive when middle chord is at
the trailing side regarding
the blade reference line
o (hydrofoil boats) Chord m
length of a strut
(hydrofoil boats) Chord
CsF length of strut at intersection m
with foil
or (ships, appendage geometry) m
Chord length at the tip
The part of the Chord de-
limited by the Trailing Edge
ore Chord, trailing part and the intersec’gion between m
’ the Generator Line and the
pitch helix at the considered
radius
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(environmental mechanics, . _
cw waves) Wave phase velocity |-=+/gLw/2m in deep water |m/s
or celerity
(environmental mechanics, _
waves) Wave phase velocity CONSL = Cw _
Cwi . for periodic waves in deep |m/s
of harmonic components of a
- water
periodic wave
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ITTC
Symbol

Acronym

Name

Definition or
Explanation

SI-
Unit

(fundamental, statistical,
stochastic) Population devi-
ation

(ships, hull geometry)
Depth, moulded, of a ship
hull

(ships, basic quantities)
Diameter

(ships, propulsor geometry,
propulsor performance)
Propeller diameter

(ships, basic quantities)
Drag (force)

Force opposing translatory
velocity, generally for a
completely immersed body

N

(ships, propulsor geometry,
water jets) Impeller diame-
ter (maximum)

Do

(ships, manoeuvrability,
turning circles) Inherent
steady turning diameter
Or = o

Do’

(ships, manoeuvrability,
turning circles) Non-dimen-
sional inherent steady turn-
ing diameter

Do/ Lep

Dc

(ships, manoeuvrability,
turning circles) Steady turn-
ing diameter

D¢’

(ships, manoeuvrability,
turning circles) Non-dimen-
sional steady turning diame-
ter

Dc / Lpp

Dc

(fluid mechanics, cavitation)
Cavity drag

(fluid mechanics, lifting sur-
faces, hydrofoil boats) Foil
drag

Force in the direction of
motion of an immersed foil

Drr

(hydrofoil boats) Drag force
on front foil

CorArrF Q

Drr

(hydrofoil boats) Drag force
on rear foil

Cor Arr q

(multi-hull vessels) Hull di-
ameter

Diameter of axis symmetric
submerged hulls

Dhuv

(ships, basic quantities),
Generalized hydrodynamic
damping

A Ay
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Symbol Explanation Unit
(fluid mechanics, lifting sur- |For finite span foil, the com-
D faces, hydrofoil boats) In-  |ponent of lift in the direc- [N
duced drag tion of motion
(fluid mechanics, lifting sur- |Due to mutual interaction of
Dint faces, hydrofoil boats) Inter-|the boundary layers of inter- [N
ference drag secting foil
(ships, propulsor geometry,
D, water jets) Nozzle discharge m
diameter
(fluid mechanics, lifting sur-
Dp faces) Section or profile Streamline drag N
drag at zero lift
D Pressure differential of flow
p Pa
rate transducer
(hydrofoil boats) Profile
Dro drag for angle of attack Streamline drag N
equal to zero lift
Des Maximum Diameter of Pod m
Body
(fundamental, statistical,
DR stochastic) Population devi-
ation
(fundamental, statistical,
DS stochastic) Sample devia-
tion
Dsp (hydrofoil boats) Spray drag |[Due to spray generation N
Dst (hydrofoil boats) Strut drag N
(ships, unsteady propeller
Duw forces) Generalized damp-
ing
Dy (hydrofoil boats) Ventilation|Due to reduced pressure at N
drag the rear side of the strut base
Dw (hydrofoil boats) Wave drag E“e to propagation of sur- |
ace waves
(multi-hull vessels) Hull di-
Dx ameter at the longitudinal m
position "X"
Dx(£.0), (enwronrr_lenta_tl mechanics, S(£60)=S(HDx(/.6) where
D (.11, yvaves) D_|rect|0nal spread- f2n Dy (f,0)d6 = 1 rad
ing function 0
q (ships, basic quantities)
. m
Diameter
(underwater noise)
d Distance hydrophone to m
acoustic centre
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ITTC Acronym Name Definition or Sl-
Symbol Explanation Unit
(ships, hull geometry sea-
keeping, large amplitude
d motions capsizing)) m
Draught, moulded, of ship
hull
(seakeeping, large ampli-
q tude motions capsizing) 1
Density coefficient for sub-
merged test weights
da (ships, hull geometry) m
Draught at aft perpendicular
q (ships, propulsor geometry) |Clearance between propeller
D ! . . m
Propeller tip clearance tip and inner surface of duct
(ships, hull geometry)
dr Draught at forward perpen- m
dicular
(ships, propulsor geometry)
Oh Boss or hub diameter 2 I m
da Hub diameter, aft Aft d_iam_eter of the hub, not m
considering any shoulder
Fore diameter of the hub,
dne Hub diameter, fore not considering any shoul- |m
der
e oo 22 - s el g
q (ships, hull geometry) (Ta + Tr) / 2 for rigid bodies m
M Draught at midship with straight keel
(planing, semi-displacement |Vertical depth of trailing
drr vessels) Immersion of tran- |edge of boat at keel below |m
som, underway water surface level
(ships, manoeuvrability)
Gy Rate of change of course dy /di rad/s

24




ITTC Symbols

Version 2024 E, e
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(fluid mechanics, flow
E parameter) Modulus of Pa
elasticity
E Mainsail base m
(fundamental, statistical,
E stochastic) Expectation,
population mean
E (ships, basic quantities) 3
Energy
E (sailing vessels) Mainsail m
base
(environmental mechanics,
Ei ice) Modulus of elasticity of Pa
ice
(ships, hull resistance, water Jf (1 2, P
h plzu”+—
E Jets) Total energy flux at _ 4, \2 p W
s station s (kinetic + potential
+ pressure) - 9ij'> un;dA
(ships, hull resistance, water 1, p
. L j j p (— ug +—
E jets) Total axial (in & A, \2 p W
s direction) energy flux at
station s — gj%; ) win;dA
(fluid mechanics, flow fields)| -,
€ Density of total flow energy |/ [2+p+pgh Pa
(planing, semi-displacement |Distance between Na and
ea vessels) Lever of appendage |centre of gravity (measured |m
lift force Na normally to Na)
(planing, semi-displacement |Distance between Ng and
es vessels) Lever of bottom centre of gravity (measured |m
normal force Ng normally to Ng)
. - Distance between propeller
(planing, semi-displacement I d centre of
ePN vessels) Lever of propeller centreline and ce dal m
normal force Nex gravity (measured along
shaft line)
(planing, semi-displacement |Distance between Npp and
epp vessels) Lever of resultant of |centre of gravity (measured |m
propeller pressure forces Nep [normally to Npp)
(planing, semi-displacement |Distance between Nps and
ers vessels) Lever of resultant  |centre of gravity (measured |m
propeller suction forces Nps |normal to Nps)
(planing, semi-displacement |Distance between Nrp and
ERpP vessels) Lever of resultant of |centre of gravity (measured |m
rudder pressure forces Nrp  [normal to Nrp)
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Symbol Acronym

Name

Definition or
Explanation

SI-
Unit

(fluid mechanics, boundary
layers) Entrainment factor

1/ (Ue dQ/ dx)

(hull geometry) Fore body

(environmental mechanics,
wind) Fetch length

Distance over water the
wind blows

(ships, basic quantities)
Force

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing)
Centre of flotation of the
water plane

(seakeeping, large ampli-
tude motions capsizing)
Wind force - IMO/IS

(ships, basic quantities)
Force

(solid body mechanics,
loads) Force in direction of
body axis x

(solid body mechanics,
loads) Force in direction of
body axis y

(solid body mechanics,
loads) Force in direction of
body axis z

(solid body mechanics,
loads) Force in direction of
body axis x

(ships, basic quantities) Mo-
ment of forces

First order moment of a
force distribution

Nm

Fla

(solid body mechanics,
loads) Moment around body
axis x

Nm

FL,

(solid body mechanics,
loads) Moment around body
axisy

Nm

(solid body mechanics,
loads) Moment around body
axis z

Nm

F2

(solid body mechanics,
loads) Force in direction of
body axis y

Nm

Fs

(solid body mechanics,
loads) Force in direction of
body axis z

Nm
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Symbol y Explanation Unit
(solid body mechanics,

Fa loads) Moment around body Nm
axis x
(solid body mechanics,

Fs loads) Moment around body Nm
axis y
(solid body mechanics,

Fe loads) Moment around body Nm
axis z
(seakeeping, large ampli-
tude motions capsizing) Distance of centre of buoy-

FB Longitudinal centre of buoy- |ancy from forward perpen- |m
ancy, Lcg, from forward per-|dicular
pendicular
(ships, hull resistance) R.E.

FC¢ Froude's frictional resistance |1000 Rg / (4(K®)?) 1
coefficient
Friction deduction force in Towina force aoolied to a
self-propulsion test. Skin g PP

- . model to correct the model
friction correction in a self- . .
Fo . . resistance for different Re [N
propulsion test carried out at
. . between model and full
the ship self-propulsion
i scale.
point
(ships, hydrostatics, stabil-
Iy, seake_epmg, Ia_rg_e ampli- Distance of centre of flota-

FF tude motions capsizing) tion from forward perpen- |m

Longitudinal centre of float- | .. PETP
: dicular
ation, Lcr, from forward per-
pendicular
. . . _ |Force opposing translatory
FH (ships, basic quantities) Re velocity, generally for a N
sistance, Drag (force) .
completely immersed body
EF (ships, basic quantities) Force normal to lift and drag N
2 Cross force (forces)
= (ships, basic quantities) Lift [Force perpendicular to N
3 (force) translatory velocity
(ships, hydrostatics, stabil-

A ity) Longitudinal centre of  |Distance of centre of gravity m
gravity from forward per-  (from forward perpendicular
pendicular
(seakeeping, large ampli-
tude motions capsizing) : .

FG Longitudinal centre of grav- ]Ici)lstance of centre of gravity
. . |from forward perpendicular
ity, from forward perpendic-
ular
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Fu (sailing vessels) Heeling N
force of sails
(solid body mechanics, iner-

= tial and hydro properties) N

" Generalized hydrodynamic

force
(ice going vessels) Normal Prqjection of hull - ice inter-

Fin ice force on a body action force on the external |N

normal

(ice going vessels) Tangen- !Drojecti_on of the hull - iC?

Fir L interaction force on the di- [N
tial ice force on a body . )

rection of motion
_ (ships, unsteady propeller |. _

Fi forces) Vibratory force 1=1,2,3 N

FL (shl_ps, seakeeping) Wave Alias horizontal! N
excited lateral shear force

Fn (shi_ps, seakeeping) Wave Alias vertical! N
excited normal shear force

Ep (hull geometry) Fore perpen-
dicular

Fo (ships, performance) Force N
pulling or towing a ship
(ships, performance) Pull

Feo during bollard test N
(fluid mechanics, flow pa- 12

Fr rameter) Froude number VigL) !
(sailing vessels) Driving

Fr force of sails N
(hydrofoil boats) Froude

Fre number based on chord V /(g cm)Y? 1
length
(fluid mechanics, flow pa-

Fry rameter) Froude depth num- |V / (g h)Y/? 1
ber
(ice going vessels) Froude

Fri number based on ice thick- [V / (g hi)'?2 1
ness
(hydrofoil boats) Froude

Fre number based on foil dis- |V / (g Lr)*? 1
tance
(fluid mechanics, flow pa-

Fry rameter) Froude displace- |V /(g V*3)Y? 1
ment number

Fs, (solid body mechanics, FS0, SO, N

loads) Shearing force
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Symbol Explanation Unit
(solid body mechanics,
loads) Force or load acting S — SO N
FS at a given planar cross-sec- FSI _ ,;'31. - MB N
tion of the body, general- A== m
ized, in section coordinates!
(solid body mechanics,
FT loads) Tensioning or normal |F5% N
force
(planing, semi-displacement |Drag forces arising from ap-
Fra vessels) Appendage drag pendages inclined to flow, N
force (parallel to reference |assumed to act parallel to
line) the reference line
(planing, semi-displacement |Viscous component of bot-
Fre vessels) Bottom frictional ~ {tom drag forces assumed N
force (parallel to reference |acting parallel to the refer-
line) ence line
(plan:ng, senlwl-dlipla%ement Drag forces arising from
Frk \f/esse s) Keel or skeg drag keel or skeg, assumed to act [N
orce (parallel to reference :
line) parallel to the reference line
(planing, semi-displacement |Drag forces arising from in-
Free vessels) Additional rudder  |fluence of propeller wake on N
drag force (parallel to refer- |the rudder assumed to act
ence line) parallel to the reference line
(solid body mechanics, MF, = MM,
Fu loads) Force, generalized, |Fi=FY% N
load, in body coordinates  |Fs+i = Fi
(ships, unsteady propeller |u=1,..,6 N
Fu forces) Generalized vibra- |u=1, 2, 3: force N
tory force u=4,5,6: moment Nm
Fy (sailing ve_ssels) Vertical N
force of sails
Fu (ice going vessels) Compo- N
nents of the local ice force
(fundamental, statistical)
Fx Probability function (distri- 1
bution) of a random quantity
(solid body mechanics,
Fx loads) Force in direction of Nm
body axis x
(fundamental, statistical)
= Joint probability function 1
Y (distribution) function of
two random quantities
Fy (ice going vessels) Compo- N
nents of the local ice force
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(solid body mechanics,
Fy loads) Force in direction of N
body axisy
= (ice going vessels) Compo- N
nents of the local ice force
(solid body mechanics,
F, loads) Force in direction of N
body axis z
Functional relationship be-
tween measurand Y and in-
put quantities X; on which Y
f (uncertainty) Function depends, and between out- |1
put estimate y and input esti-
mates x; on which y de-
pends.
(fundamental, time and fre-
quency domain quantity,
; ships, seakeeping, environ- omw=1/T Hz
mental mechanics, wave,
ships, basic quantities)
Frequency
(ships, hull geometry, hydro-
statics, stability, seakeeping, |From the freeboard mark-
f large amplitude motions, ings to the freeboard deck, |m
capsizing) according to official rules
Freeboard
¢ (ships, propulsor geometry) m
Camber of a foil section
¢ ghlps, appendage ge_ometry) Maximum separation of me-
amber of an aerofoil or a di i m
hvdrofoil ian and nose-tail line
Y
(ships, hull resistance) Ratio of tangential force to
f Y i normal force betweentwo |1
Friction coefficient - .
sliding bodies
(plan:ng, semi-displacement Distance between Raa and
faa vessels) . . centre of gravity (measured |m
Lever of wind resistance
normal to Raa)
Raa
(planing, semi-displacement |Distance between Rap and
fap vessels) Lever of appendage |centre of gravity (measured |m
drag Rap normal to Rap)
ships, hull geometry) Area
foL f:oef?‘icient f%r bulboyas pow et/ (L T) 1
(ships, hull geometry) Tay-
fer lor sectional area coefficient |Ast / Ax 1
for bulbous bow

30




ITTC Symbols

Version 2024 F, f
ITTC Acronvim Name Definition or Sl-
Symbol y Explanation Unit
(fundamental, time and fre-
f guency domain quantity) 1T Hy
c Basic frequency in repeating c
functions
f (ships, propulsor geometry) m
b Camber of duct profile
f (ships, seakeeping) Fre- 1/T Hy
3 quency of wave encounter £
(planing, semi-displacement |Distance between Rr and
fr vessels) Lever of frictional |centre of gravity (measured |m
resistance Rr normal to R)
(|_ce going ve_ssels) Coeffi- Ratio of tangential force to
cient of friction between sur-
fip ) normal force betweentwo |1
face of body and ice (dy- . ) .
. bodies (dynamic condition)
namic)
(|_ce going ve_ssels) Coeffi- The same as above (static
fis cient of friction between sur- condiition) 1
face of body and ice (static)
f. (fluid mechanics, flow fields)|Strength of force fields, usu- m/s?
' Mass specific force ally only gravity field g;
(planing, semi-displacement |Distance between Rk and
f vessels) Lever of skeg or centre of gravity (measured |m
keel resistance Rk normal to Rk)
(fluid mechanics, lifting sur-
fL faces) Camber of lower side m
(general)
(environmental mechanics, .
fp waves) Spectral peak in fre- Frequency at \.Nh'Ch t_he Hz
spectrum has its maximum
quency
f (environmental mechanics, 1/T Hy
R waves) Frequency resolution R
(planing, semi-displacement |Distance between ARrp and
fr vessels)Lever of augmented |centre of gravity (measured |m
rudder drag ARrp normal to 4Rgp)
(fundamental, time and fre-
guency domain quantity, en-
. . 1/Ts
fs vironmental mechanics, O . Hz
period in repeating spectra
waves) Frequency of sam-
pling, Sample frequency
. . Distance between axial
(planing, semi-displacement thrust and centre of gravit
fs vessels) Lever of axial pro- g Y im
(measured normal to shaft
peller thrust l
ine)
(planing, semi-displacement |Distance between Rt and
fr vessels) Lever of total re-  |centre of gravity (measured |m
sistance Rt normal to Ry)
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fr

(ships, hull geometry) Sec-
tional area coefficient for
transom stern

At/ Ax

fu

(fluid mechanics, lifting sur-
faces) Camber of upper side

fw

(environmental mechanics,
waves) Basic wave fre-
quency

1/Tw

Hz

fw

(ships, performance)
Weather factor, a non-di-
mensional coefficient indi-
cating the decrease of speed
in representative sea condi-
tions

w
speed in wind and waves

speed in calm water
Viv
Vref

fwi

(environmental mechanics,
waves) Frequencies of har-
monic components of a peri-
odic wave

fw

Hz

fx

(fundamental, statistical)
Probability density of a ran-
dom guantity

d Fx/dX

fxy

(fundamental, statistical)
Joint probability density of
two random quantities

0%F,, /(0x0y)

f;

(ships, seakeeping) Natural
frequency of heave

1/T,

Hz

fo

(ships, seakeeping) Natural
frequency of pitch

1/Ty

Hz

(ships, seakeeping) Natural
frequency of roll

1/T,

Hz
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(seakeeping, large amplitude
motions capsizing, ships, hy-
drostatics, stability) Centre
of gravity of a vessel

GY% , Gi

(solid body mechanics,
loads) Gravity or weight
force in body coordinates!

Gi =G =m%g

Gl

(solid body mechanics,
loads) Gravity or weight
moment in body coordi-
nates!

Ga+i = G = &ij xk GY
—ml o
= M7 gj

Nm

GG,

(seakeeping, large amplitude
motions capsizing) Vertical
stability lever caused by a
weight shift or weight addi-
tion

ﬁlzﬁo‘l‘ﬁl

GGy

(seakeeping, large amplitude
motions capsizing, ships, hy-
drostatics, stability) Hori-
zontal stability lever caused
by a weight shift or weight
addition

GGy

(seakeeping, large amplitude
motions capsizing, ships, hy-
drostatics, stability) Longi-
tudinal stability lever caused
by a weight shift or weight
addition

GGy

(seakeeping, large amplitude
motions capsizing, ships, hy-
drostatics, stability) Vertical
stability lever caused by a
weight shift or weight addi-
tion

KGl :KGO+G_Gl

(seakeeping, large amplitude
motions capsizing, ships, hy-
drostatics, stability) Trans-
verse metacentric height

Distance of centre of gravity
to the metacentre

GM = KM — KG

(not corrected for free sur-
face effect)

GMgpp

(seakeeping, large amplitude
motions capsizing, ships, hy-
drostatics, stability) Effec-
tive transverse metacentric
height

GM Corrected for free sur-
face and/or free communica-
tion effects

m
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GM,

(seakeeping, large amplitude
motions capsizing, ships, hy-
drostatics, stability) Longi-
tudinal metacentric height

Distance from the centre of
gravity G to the longitudinal
metacentre M

GM, = KM, — KG

Gu

(solid body mechanics,
loads) Gravity or weight
force, generalized, in body
coordinates!

u = Muv Qv

(seakeeping, large amplitude
motions capsizing) Arm of
static stability corrected for
free surfaces - IMO/table

(seakeeping, large amplitude
motions capsizing, ships, hy-
drostatics, stability) Right-
ing arm or lever

GZ = AZ —
EV sing ETcosgo

(seakeeping, large amplitude
motions capsizing, ships, hy-
drostatics, stability) Maxi-
mum righting arm or lever

(ships, propulsor geometry)
Gap between the propeller
blades

2rrsin(p)/z

(ships, basic quantities) Ac-
celeration of gravity

Weight force / mass,
strength of the earth gravity
field

m/s?

(seakeeping, large amplitude
motions capsizing, ships, hy-
drostatics, stability) Centre
of gravity of an added or re-
moved weight (mass)

(fundamental, statistical)
Expected value of a function
of a random quantity

E(9) = Jg(x)f(x)dx

X=-00...00

gi

(solid body mechanics,
loads) Gravity field strength,
in body coordinates!

m/s

(fundamental, statistical)
Expected value of a function
of a random quantity

E(9) = Jg(x)f(x)dx

X=-00...00

(fundamental, statistical)
Expected value of a function
of a random guantity

E(9) = Ig()f(x)dx

X=-00... 0

(fundamental, statistical,
stochastic) Mean of a func-
tion of a random quantity

M(g(t)) = lim(1/T Jg(t)dt)
t=-T/2 ... +T/2

T =-00... +0
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(fundamental, statistical,
gs stochastic) Average or sam- |A(g(t)) = 1/T [g(t)dt
ple mean of a function of a t=0..+T
random quantity
(solid body mechanics,
loads) Gravity field strength, |gi = g% /<
9 generalized, in body coordi- |gs+i =0

nates
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(fluid mechanics, flow fields)
Total head

e/w =h +p/w +g/w

(ships, basic quantities)
Height

(fluid mechanics, boundary
layers) Boundary layer
shape parameter

*

e

(sailing vessels) Side force

Hi

(ships, hull resistance, water
jets) Local total head at sta-
tion 1

Hss

(ships, hull resistance, water
jets) Mean increase of total
head across pump and stator
or several pump stages

Hce

(ACV and SES) Height of
centre of gravity above mean
water plane beneath craft

Hpk

(multi-hull vessels) Deck
clearance

Minimum clearance of wet
deck from water surface at
rest

Hqd

(environmental mechanics,
waves) Wave height by zero
down-crossing

The vertical distance be-
tween a crest and a succes-
sive trough.

He

(fluid mechanics, boundary
layers) Entrainment shape
parameter

©-5)16

Hn

(ACV and SES) Vertical
spacing between inner and
outer side skirt hinges or at-
tachment points to structure

needs clarification

(ships, propulsor geometry,
water jets) Head between
station i and |

(ships, propulsor geometry,
water jets) Jet System Head

Psg
Qy

HL

(seakeeping, large amplitude
motions capsizing) Heeling
lever (due to various rea-
sons) - IMO/HSC'2000

Hmo

(environmental mechanics,
waves) Significant wave
height based on zeroth mo-
ment for narrow banded
spectrum

4 (m O) 1/2
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(fluid mechanics, cavitation)
Hn Net useful head of turbo-en- m
gines
Hsk (ACV and SES) Skirt depth m
(multi-hull vessels) Strut Dep'th of strut from tc’t'" wa-
Hss ter line to strut-hull intersec- |m
submerged depth tion
Hre (ships_, propulsor geometry) |Distance be_tween the propel- m
Hull tip clearance ler sweep circle and the hull
(fluid mechanics, cavitation)
Hu Total head upstream of m
turbo-engines
(environmental mechanics, |The vertical distance be-
Hu waves) Wave height by zero |tween a trough and a succes- |m
up-crossing sive crest
The vertical distance from
Hu (environmental mechanics, |wave crest to wave trough, m
waves) Wave height or twice the wave amplitude
of a harmonic wave. 5c - 5t
(environmental mechanics,
H \r/]vafves) Slgn|f|ca_nt wave Average of the highest one
w13 eight. Sum of significant ; ) m
. third wave heights
wave height of swell and
wind waves
(environmental mechanics, |Average of the highest one
Hisss waves) Significant wave third wave heights of the m
height of swell swell.
(environmental mechanics, |Average of the highest one
Hisw waves) Significant wave third wave heights of the m
height of wind waves. wind waves.
(environmental mechanics,
Huy waves) Wave height esti- m
mated from visual observa-
tion
(environmental mechanics,
waves) Estimate of signifi-
Ho cant wave height from sam- m
ple deviation of wave eleva-
tion record
h (fluid mechanics, flow fields) [4zo ,
. . .- . m
Static pressure head Zo-axis positive vertical up!
(ships, basic quantities,
h ships, manoeuvrability) m
Depth, Water depth
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(seakeeping, large amplitude
motions capsizing) Maxi-
mum tank height

(seakeeping, large amplitude
motions capsizing) Vertical
distance from the centre of A
to the waterline

ho

(ships, propulsor geometry)
Immersion

The depth of submergence
of the propeller measured
vertically from the propeller
centre to the free surface

(ships, propulsor geometry,
water jets) maximum height
of cross sectional area of
stream tube at station 1A

hes

(ACV and SES) Bow seal
height

Distance from side wall keel
to lower edge of bow seal

hce

(seakeeping, large amplitude
motions capsizing) Height of
centre of area of Asp above
waterline at SSM

hce

(hydrofoil boats) Height of
centre of gravity foil borne

Distance of centre of gravity
above mean water surface

hr

(hydrofoil boats) Flight
height

Height of foil chord at foil
borne mode above position
at rest

m

h

(ice going vessels) Thickness
of ice

h;

(ships, propulsor geometry,
water jets) Height of jet cen-
treline above undisturbed
water surface

hk

(hydrofoil boats) Keel clear-
ance

Distance between keel and
mean water surface foil
borne

hip

(seakeeping, large amplitude
motions capsizing) Height of
waterline above centre of
area of immersed profile

hwm

(ships, manoeuvrability)
Mean water depth

he

(planing, semi-displacement
vessels) Wetted height of
strut palms (flange mount-

ing)
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(planing, semi-displacement

hr vessels) Wetted height of
rudders

hen (ice going vessels) Thickness
of snow cover

hss (ACV and SES) Stern seal  |Distance from side wall keel
height to lower edge of stern seal
(planing, semi-displacement

hr vessels) Wetted height of
rudders
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(fundamental, time and fre-
quency domain quantity) Im-
aginary variable

(fluid mechanics, flow fields)
Induction factor

Ratio between velocities in-
duced by helicoidal and by
straight line vortices

1

(ships, basic quantities) Mo-
ment of inertia

Second order moment of a
mass distribution

(sailing vessels) Fore trian-
gle height

l12
I23
I3

(solid body mechanics, iner-
tial and hydro properties)
Real products of inertia in
case of non-principal axes

(solid body mechanics, iner-
tial and hydro properties)
Generalized hydrodynamic
inertia

O/ 0V,

(solid body mechanics, iner-
tial and hydro properties)
Second moments of mass,
i.e. inertia distribution

Alias mass moments of iner-
tia

kg m

Ias

(seakeeping, large amplitude
motions capsizing) Attained
subdivision index

(solid body mechanics, iner-
tial and hydro properties)
Longitudinal second mo-
ment of water-plane area

About transverse axis
through centre of floatation

(solid body mechanics, iner-
tial and hydro properties)
Transverse second moment
of water-plane area

About longitudinal axis
through centre of floatation

Ivr

(ships, hull resistance, water
jets) Intake velocity ratio

Vilv

IXy

(solid body mechanics, iner-
tial and hydro properties)
Real products of inertia in
case of non-principal axes

kg m

ly, lyy,

(solid body mechanics, iner-
tial and hydro properties)
Pitch moment of inertia

around the principal axis y

kg m
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(solid body mechanics, iner-
| tial and hydro properties) ka m2
v Real products of inertia in g
case of non-principal axes
(solid body mechanics, iner-
Lo tial and hydro properties) ka m2
L Yaw moment of inertia g
around the principal axis z
(solid body mechanics, iner-
| tial and hydro properties) ka m2
ZX Real products of inertia in g
case of non-principal axes
(fundamental, time and fre-
i quency domain quantity) Im-|v/—=1 1
aginary unit
(multi-hull vessels) Half an- |Angle of inner water line
I3 gle of entrance at tunnel (in- |with reference to centre line |rad
ner) side of demihull
| (multi-hull vessels) Half an- |/\ndIe Of outer water line
Ieo . with reference to centre line |rad
gle of entrance at outer side .
of demihull
Angle of waterline at the
. (ships, hull geometry) Angle [bow with reference to centre
I . rad
of entrance, half plane, neglecting local shape
at stem
The distance between the
(ships, propulsor geometry) (propeller plane and the gen-
ic Rake erator line in the direction of |m
ISO symbol: Rk the shaft axis. Aft displace-
ment is positive rake.
Angle of waterline at the
. (ships, hull geometry) Angle [stern with reference to the
IR . rad
of run, half centre-plane, neglecting lo-
cal shape of stern frame
The axial displacement of a
. blade section which occurs
. (ships, propulsor geometry) )
Is Rake. skew-induced when the prop_eller § ~|m
' skewed. Aft displacement is
positive rake
The axial displacement of
. the blade reference line from
. (ships, propulsor geometry)
IT Rake. total 'ghe p_ropeller plane m
' Ic + Is = CsSIng
Positive direction is aft.
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(ships, propulsor perfor-
mance) Propeller advance
ratio

Va/(Dn)

(sailing vessels) Fore trian-
gle base

Ja

(ships, propulsor perfor-
mance) Apparent or hull ad-
vance ratio

V/(Dn)=Vx/(Dn)

JH

(ships, propulsor perfor-
mance) Apparent or hull ad-
vance ratio

V/(Dn)=Vx/(Dn)

Jp

(ships, propulsor perfor-
mance) Propeller advance
ratio for ducted propeller

Vp/(Dn)

JrQ

(ships, propulsor perfor-
mance) Advance ratio of
propeller determined from
torque identity

N

(ships, propulsor perfor-
mance) Advance ratio of
propeller determined from
thrust identity

(ships, propulsor perfor-
mance) Advance ratio of
propeller determined from
torque identity

Jr

(ships, propulsor perfor-
mance) Advance ratio of
propeller determined from
thrust identity

JVr

(ships, hull resistance, water
jets)) Jet velocity ratio

ViV

(fundamental, time and fre-
quency domain quantity) In-
teger values

-00 ,,.,+00
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(ships, hydrostatics, stability
seakeeping, large amplitude
motions capsizing) Keel ref-
erence

(ships, manoeuvrability, sea-
keeping, solid body mechan-
ics, loads) Roll moment on
body, moment about body x-
axis

Nm

(ships, manoeuvrability, sea-
keeping) Gain factor in linear
manoeuvring equation

1/s

(solid body mechanics,
loads) Moment around body
axis x

Nm

K1

(ships, performance) Ship
model correlation factor for
propulsive efficiency

nDs / nom

K2

(ships, performance) Ship
model correlation factor for
propeller rate revolution

Ns/ nm

(ships, hydrostatics, stability,
seakeeping, large amplitude
motions capsizing) Assumed
centre of gravity above
moulded base or keel

Distance from the assumed
centre of gravity A to the
moulded base or keel K

m

Karp

(ships, performance) Ap-
pendage correction factor

Scale effect correction factor
for model appendage drag
applied at the towing force in
a self-propulsion test

(ships, hydrostatics, stability,
seakeeping, large amplitude
motions capsizing) Centre of
buoyancy above moulded
base or keel

Distance from the centre of
buoyancy B to the moulded
base or keel K

m

KC

(ships, hull resistance) R.E.
Froude's speed displacement
coefficient

(4 7)Y? Frv or
(4n/g) 2Vl VA

KFi

(ships, unsteady propeller
forces) Vibratory force
coefficients

Fi/ (p n*> D%

KFu

(ships, unsteady propeller
forces) Generalized vibratory
force coefficients

According to definitions of
Kri and Ki
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(ships, hydrostatics, stability,
seakeeping, large amplitude |Distance from centre of grav-
KG motions capsizing) Centre of |ity G to the moulded base or |m
gravity above moulded base |keel K
or keel
(ships, hydrostatics, stability,
sealgeepmg, Igr_ge ampllyude Distance from centre of grav-
— motions capsizing) Vertical |.
Kg centre of gravity of added or ity, g, to the moulded base or jm
; keel K
removed weight above
moulded base or keel
K (ships, propulsor geometry, | gH
H water jets) Head coefficient: [n2p5
(ships, hydrostatics, stability,
seakeeping, large amplitude |Distance from the transverse
KM motions capsizing) Trans-  |metacentre M to the moulded |m
verse metacentre above base or keel K
moulded base or keel
(ships, unsteady propeller
Kwmi forces) Vibratory moment  [Mi/ (p n? D) 1
coefficients
(ships, hydrostatics, stability,
seakeeping, large amplitude |Distance from the longitudi-
KM, motions capsizing) Longitu- |nal metacentre M to the m
dinal metacentre above moulded base or keel K
moulded base or keel
(ships, propulsor perfor-
Kp mance) Delivered power co- |Pp/ (p n® D%) =2 7 Kq 1
efficient
(ships, unsteady propeller 2 ~2
Ko forces) Pressure coefficient p/(pn"D7) .
(ships, propulsor perfor-
Ko mance, hull resistance, water|Q / (p n? D®) 1
jets)) Torque coefficient
K (ships, hull resistance, water | o, 1
QJ jets) Flow rate coefficient:  |np3
(ships, propulsor perfor-
mance) Torque coefficient of |,
Koo propeller converted from be- KQr 1
hind to open water condition
(ships, propulsor perfor-
K mance) Torque coefficient of 1
QT propeller determined from
thrust coefficient identity
(ice going vessels) Average 2 5
Kaia coefficient of torque in ice Qua/ (ow ™ D°) .
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Ksc

(ships, propulsor perfor-
mance) Centrifugal spindle
torque coefficient

Qsc/ (pn*D°)

KshH

(ships, propulsor perfor-
mance) Hydrodynamic spin-
dle torque coefficient

Qsn / (p n? D)

Kr

(ships, hull resistance) Re-
sistance coefficient corre-
sponding to Ko, Kt

R/ (p D*n?)

Kr

(ships, propulsor perfor-
mance) Thrust coefficient

T/ (p n? DY)

Ko

(ships, propulsor perfor-
mance) Duct thrust coeffi-
cient for a ducted propeller
unit

To/ (p n* D%

Kria

(ice going vessels) Average
coefficient of thrust in ice

Tia ! (pw nia® D%

Krp

(ships, propulsor perfor-
mance) Propeller thrust coef-
ficient for a ducted propeller
unit

Te / (p n* D)

(ships, propulsor perfor-
mance) Thrust coefficient
achieved by torque identity

(ships, propulsor perfor-
mance) Total thrust coeffi-
cient for a ducted propeller
unit

Krp+ Kb

(uncertainty) Coverage fac-
tor

Used to calculate expanded
uncertainty U = kuc(y)

(fluid mechanics, flow pa-
rameter) Roughness height
or magnitude

Roughness height, usually in
terms of some average

(environmental mechanics,
waves) Wave number

21w/ Lw = w?lg

1/m

(ships, hull resistance) Three
dimensional form factor on
flat plate friction

(Cv -Cro) / Cro

(solid body mechanics, iner-
tial and hydro properties)
Roll radius of gyration
around the principal axis x

(lxx /m)1/2

(seakeeping, large amplitude
motions capsizing) Roll
damping coefficient express-
ing the effect of bilge keels
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kp

(uncertainty) Coverage fac-
tor for probability p

Used for calculation of ex-
panded uncertainty U, =

kopUc(y)

kp

(ships, resistance and pro-
pulsion, propulsor perfor-
mance) Roughness height of
Propeller blade surface

Ks

(fluid mechanics, flow pa-
rameter) Sand roughness

Mean diameter of the equiva-
lent sand grains covering a
surface

Ks

(ships, resistance and pro-
pulsion, ship performance)
Roughness height of Hull
surface

kXy kXX

(solid body mechanics, iner-
tial and hydro properties)
Roll radius of gyration
around the principal axis x

(Ixx/m)1’2

Ky, Kyy

(solid body mechanics, iner-
tial and hydro properties)
Pitch radius of gyration
around the principal axis y

(lyy/m)1/2

kZ; kZZ

(solid body mechanics, iner-
tial and hydro properties)
Yaw radius of gyration
around the principal axis z

(|ZZ/m)1/2

k(0)

(ships, hull resistance) Wind
direction coefficient

Caa/ Cano
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. Reference length of ship
L (Lsgrllpih Pz)l:cllr?ieometry) (generally length between  |m
g P the perpendiculars)
L (ships, basic quantities) m
Length
L (ships, basic quantities) Lift [Force perpendicular to trans- N
(force) latory velocity
(seakeeping, large amplitude
motions capsizing) Length
L of the vessel on the waterline m
in maximum load condition -
IMO/IS
(mechanics in general, solid
L body mechanics) Angular  |L = lw (= r’mv) Kgms?
momentum
(fluid mechanics, lifting sur-
Lo faces) Lift force for angle of |CrLoArT q N
attack of zero
(hydrofoil boats) Profile lift
Lo force for angle of attack of |ClLoArT q N
zero
L (ACV and SES) Deformed m
5 bag contact length
(ships, manoeuvrability, sea-
Lo keeping) Static stability lever Ny /Y m
(planing, semi-displacement
Lc vessels) Wetted chine length, m
underway
L (ACV and SES) Cushion
C m
length
(ships, hydrostatics, stabil- Longitudinal_ distance from
Lce ity) Longitudinal centre of rifgrence point to trr;e centre m
buoyancy (LCB) of buoyancy, B such as Xmcr
from Midships
(ships, hydrostatics, stabil- Longitudinal_ distance from
Lcr ity) Longitudinal centre of riflglrenc_e point tor':he centre m
flotation (LCF) 0 otat_lon,_F such as Xwmcr
from Midships
(ships, hydrostatics, stabil- Longitudinal_ distance from a
Lce ity) Longitudinal centre of rt;:cferen_ce point tc;]the centre m
ravity (LCG) of gravity, G such as Xwce
g from Midships
L (multi-hull vessels) Length |Length of prismatic part of m
cH of centre section of hull hull
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L (multi-hull vessels) Length  [Length of prismatic part of m
cs of centre section of strut strut
(ships, propulsor geometry)
Lo Duct length m
(ships, propulsor geometry) Axial distance between lead-
Loen Duct entry part length :ng edge of duct and propel- |m
er plane
(ships, propulsor geometry) Axial distance between pro-
Loex Duct exit length peller plane and trailing edge|/m
of duct
(ships, manoeuvrability, sea-
L keeping) Damping stability |(Nr - muxg) / (Yr - mu) m
lever
From the forward perpendic-
L (ships, hull geometry) ular to the forward end of m
: Length of entrance parallel middle body, or
maximum section
(ACV and SES) Effective
Le length of cushion Ac/Be m
L (sailing vessels) Effective m
EFF length for Reynolds Number
L (ships, appendage geometry) (Measured in direction paral- m
F Length of flap or wedge lel to keel
(hydrofoil boats) Lift force
Le on foil CLAFTq N
(hydrofoil boats) Lift force
Ler on front foil CLAr g N
(hydrofoil boats) Lift force
LeR on rear foil CLAm( N
Lrs (ships, hull _geometry) used for structures m
Frame spacing
Ly (multi-hull vessels) Box Length of main deck m
length
(ACV and SES) Horizontal
spacing between inner and e -
Lt outer side skirt hinges or at- needs clarification m
tachment points to structure
(sailing vessels) Hydrody-
Ly namic lift force N
(planing, semi-displacement
Lk vessels) Wetted keel length, m
underway
(planing, semi-displacement
Lm vessels) Mean wetted length, |(Lk + Lc) / 2 m
underway
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L (multi-hull vessels) Length  [Length of nose section of
of nose section of hull hull with variable diameter
Lns (multi-hull vessels) Length  [Length of nose section of m
of nose section of strut strut with variable thickness
(ships, hull geometry)
Loa Length, overall m
(ships, hull geometry)
Los Length, overall submerged m
(ships, hull geometry)
Lp Length of pgrallel middle | -€ngth of constant trans- |
body verse section
Ly, ,
(underwater noise) _ Prms
Ly Sound pressure level = 10log,, <E> dB, Pres
=1 pPa
Lee (ships, hull geometry) m
Length of Pod Main Body
L (ships, hull geometry) Code length of bottom fin
PBF Length of Bottom Fin under pod main body m
(ships, hull geometry)
Lep Length between perpendicu- m
lars
(planing, semi-displacement . . :
Lrr vessels) Projected chine Length of chine projected in m
lenath a plane parallel to keel
g
Lps (ships, hull geometry) Code length of strut between m
Length of Upper Strut forward edge and aft edge
From section of maximum
(ships, hull geometry) area or after end of pal_rallel
Lr L y middle body to waterline ter-/m
ength of run o .
mination or other designated
point of the stern
(multi-hull vessels) Strut Length of strut from leading
Ls - m
length to trailing edge
(ACV and SES) Distance of
Ls leading skirt contact point needs clarification m
out-board or outer hinge of
attachment point to structure
(underwater noise) iSL
L Underwater sound radiated P d
s noise level at a reference dis-| + 20 log;, [—I dB, d,¢f
tance of 1m " dres
=1m

49




ITTC Symbols

Version 2024

L, I

ITTC
Symbol

Acronym

Name

Definition or
Explanation

SI-
Unit

Lss

(planing, semi-displacement
vessels) Total length of
shafts and bossings

LsH

(multi-hull vessels) Length
of submerged hull

Lss

(ships, hull geometry) Sta-
tion spacing

Lo

(hydrofoil boats) Lift force
at take off

CLtoArT Q

LvHp

(planing, semi-displacement
vessels) Vertical component
of hydrodynamic lift

Lvs

(planing, semi-displacement
vessels) Hydrostatic lift

Due to buoyancy

Lw

(environmental mechanics,
waves) Wave length

The horizontal distance be-
tween adjacent wave crests
in the direction of advance

m

Lwv

(environmental mechanics,
waves) Wave length esti-
mated by visual observation

Measured in the direction of
wave propagation

Lwr

(ships, hull geometry)
Length of waterline

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing)
Longitudinal trimming arm

Xce - XcB

(seakeeping, large amplitude
motions capsizing) Arm of
dynamic stability corrected
for free surfaces - IMO/table

(seakeeping, large amplitude
motions capsizing) Maxi-
mum tank length

(ships, manoeuvrability, sea-
keeping) Static stability lever

Ny / Yy

(fluid mechanics, cavitation)
Cavity length

Streamwise dimension of a
fully-developed cavitating
region

m

(planing, semi-displacement
vessels) Lever of resultant of
pressure forces, underway

Distance between centre of
pressure and aft end of plan-
ing surface

m

(ships, manoeuvrability, sea-
keeping) Damping stability
lever

(Nr - mUXG) / (Yr - mU)
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(hydrofoil boats) Horizontal
Ie distance of centre of pres- m
sure of front foil to centre of
gravity
(hydrofoil boats) Horizontal
ler distance between centres of e + I m
pressure of front and rear
foils
The length of the hub, in-
In Hub length cluding any fore and aft m
shoulder
Length of the hub taken
from the propeller plane to
hha Hub length, aft the aft enz o?the hﬁb includ-|""
ing aft shoulder
Length of the hub taken
from the propeller plane to
I Hub length, fore the fore e}:r)]d gf the ﬁub in- |
cluding fore shoulder
(hydrofoil boats) Horizontal
I distance of centre of pres- m
sure of rear foil to centre of
gravity
(ships, manoeuvrability,
Ir turning circles) Loop height rad/s
of r-¢ curve for unstable ship
(seakeeping, large amplitude
motions capsizing) Actual
Is length of enclosed super- m
structure extending from
side to side of the vessel
(seakeeping, large amplitude
Iw motions capsizing) Wind m
heeling lever
(ships, manoeuvrability,
s turning circles) Loop width rad
of r-¢ curve for unstable ship
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M

(ships, basic quantities) Mo-
ment of forces

First order moment of a
force distribution

Nm

M

(ships, basic quantities) Mo-
mentum

Ns

(fundamental, statistical,
stochastic) Expectation, pop-
ulation mean

(ships, hydrostatics, stabil-
ity) (seakeeping, large am-
plitude motions capsizing)
Metacentre of a vessel

See subscripts for qualifica-
tion

Nm

(solid body mechanics,
loads) Moment around body
axis y

(ships, manoeuvrability, sea-
keeping) Pitch moment on
body, moment about body y-
axis

Nm

<

(hydrofoil boats) Vessel
pitching moment

Nm

(hull geometry) Midships

Ma

(fluid mechanics, flow pa-
rameter) Mach number

V/ic

MB;

(solid body mechanics,
loads) Bending moment

I:Sl2 ’ I:Sl3

Nm

MC

(ships, hull geometry) R.E.
Froude's length coefficient,
or length-displacement ratio

L/ V"

(seakeeping, large amplitude
motions capsizing) Maxi-
mum offset load moment
due to crew

Nm

Mc

(seakeeping, large amplitude
motions capsizing) Mini-
mum capsizing moment as
determined when account is
taken of rolling

Nm

(hydrofoil boats) Load factor
of front foil

Lre /4

Mrs

(seakeeping, large amplitude
motions capsizing) Free sur-
face moment at any inclina-
tion

Nm

M;

(ships, unsteady propeller
forces) Vibratory moment

i=1,2,3

Nm
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Mc

(ships, seakeeping) Wave
excited lateral bending mo-
ment

Alias horizontal!

Nm

Mis

(ships, hull resistance, water
jets) Momentum flux at sta-
tion s in i direction

11, pui(uymy)dA

(ships, seakeeping) Wave
excited normal bending mo-
ment

Alias vertical!

Nm

(fundamental, statistical,
stochastic) Expectation, pop-
ulation mean

(hydrofoil boats) Load factor
of rear foil

Lrr /A4

(seakeeping, large amplitude
motions capsizing) Heeling
moment due to turning

Nm

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing) Mo-
ment of ship stability in gen-
eral

AGZ Other moments such as
those of capsizing, heeling,
etc. will be represented by
Ms with additional sub-
scripts as appropriate

Nm

(fundamental, statistical,
stochastic) Average, sample
mean

(ships, seakeeping) Wave
excited torsional moment

Nm

MT

(solid body mechanics,
loads) Twisting or torsional
moment

|:Sl1

Nm

Mrc

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing) Mo-
ment to change trim by one
centimetre

Nm/cm

M1m

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing)
Moment to change trim by
one meter

ACmTL

Nm/m

53




ITTC Symbols

Version 2024

M, m

ITTC
Symbol

Acronym

Name

Definition or
Explanation

SI-
Unit

IVIUV

(ships, unsteady propeller
forces, solid body mechan-
ics, inertial and hydro prop-
erties) Generalized mass, i.
e. generalized inertia tensor
of a (rigid) body referred to
a body fixed coordinate sys-
tem

Mij = M%

Mi 3+j = MTj
Ms+i,j = MY
Mas+i, 3+j = M?j

kg

(seakeeping, large amplitude
motions capsizing) Maxi-
mum heeling moment due to
wind

Nm

My

(seakeeping, large amplitude
motions capsizing) Dynami-
cally applied heeling mo-
ment due to wind pressure

Nm

MX1

(solid body mechanics,
loads) Moment around body
axis x

Nm

(solid body mechanics,
loads) Moment around body
axis y

Nm

(solid body mechanics,
loads) Moment around body
axis z

Nm

(ships, basic quantities, solid
body mechanics, inertial and
hydro properties) Mass

kg

(ships, hydrostatics, stabil-
ity) Longitudinal centre of
floatation of added buoyant
layer

Longitudinal distance from
reference point to the centre
of the added buoyant layer, b

m

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing)
Ship mass

W/g

kg

(ships, hull resistance)
Blockage parameter

Maximum transverse area of
model ship divided by tank
Cross section area

(solid body mechanics, iner-
tial and hydro properties)
Zeroth moments of mass, i.e.
inertia distribution, mass
tensor

mij = m Jijj
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mlij

(solid body mechanics, iner-
tial and hydro properties)
First moments of mass, i.e.
inertia distribution

Alias static moments of
mass

m222 )
Mss

(solid body mechanics, iner-
tial and hydro properties)
Pitch moment of inertia
around the principal axis y

m233 ;
Me6

(solid body mechanics, iner-
tial and hydro properties)
Yaw moment of inertia
around the principal axis z

(solid body mechanics, iner-
tial and hydro properties)
Second moments of mass,
i.e. inertia distribution

Alias mass moments of iner-
tia

kg m?

MLcc

(seakeeping, large amplitude
motions capsizing) Mass in
light craft condition

kg

MLbc

(seakeeping, large amplitude
motions capsizing) Mass in
loaded displacement condi-
tion according to ...

kg

MmTL

(seakeeping, large amplitude
motions capsizing) Maxi-
mum total load (mass)

kg

(environmental mechanics,
waves) n-th moment of wave
power spectral density

[f" S(f)df

m?/ s"

Mssc

(seakeeping, large amplitude
motions capsizing) Mass in
standard sailing conditions
according to ...

kg

My

(fundamental, statistical)
Average or sample mean of
a random quantity

ImXx,i=1.n
unbiased random estimate of
the expectation with

YAE = yE

xVSE=xV/n
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N (ships, basic quantities) Fre- |Alias RPS (RPM in some Hy
quency or rate of revolution |propulsor applications)

. . INumber of input quantities

N (uncerta|r_1t_y) Number of in Xi on which the measurand Y |1

put quantities
depends
(ships, manoeuvrability, sea-

N keeping) Yaw moment on Nm
body, moment about body z-
axis
(solid body mechanics,

N loads) Moment around body Nm
axis z

. . Lift forces arising from ap-
(planing, semi-displacement L
) pendages inclined to flow,
Na vessels) Appendage lift force N
. assumed to act normally to
(normal to reference line) .
reference line
(planing, semi-displacement |Resultant of pressure and
vessels) Bottom normal buoyant forces assumed act-

Ns . N
force (normal to reference  |ing normally to the reference
line) line
(ships, propulsor geometry)

Np 1
Number of propellers
(planing, semi-displacement Resultant of propeller pres-
vessels) Propeller pressure .

Nep sure forces acting normally |N
force (normal to reference he ref i
line) to the reference line
(planing, sem|-d|splac_ement Resultant of propeller suc-
vessels) Propeller suction ) .

Neps tion forces acting normally |N
force (normal to reference he ref i
line) to the reference line
(ships, manoeuvrability, sea-

N, keeping) D_erlvatlve of yaw N /or Nms
moment with respect to yaw
velocity
(planing, semi-displacement Resultant of rudder pressure
vessels) Rudder pressure .

Nrp forces acting normally to the |N
force (normal to reference .

. reference line
line)
(ships, manoeuvrability, sea-

N, keeping) D_erlvatlve of yaw N /o7 Nms2
moment with respect to yaw
acceleration
(ships, hull resistance, water |us¢

NVR jets) Nozzle velocity ratio: | U, 1
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Nv

(ships, manoeuvrability, sea-
keeping) Derivative of yaw
moment with respect to
sway velocity

ON /ov

Ns

Ny

(ships, manoeuvrability, sea-
keeping) Derivative of yaw
moment with respect to
sway acceleration

N oV

Nms?

Ns

(ships, manoeuvrability, sea-
keeping) Derivative of yaw
moment with respect to rud-
der angle

ON /056

Nm

Number of repeated observa-
tions

(ships, basic quantities, per-
formance, propulsor perfor-
mance) Frequency or rate of
revolution

Alias RPS (RPM in some
propulsor applications)

(ships, hull resistance, water
jets) Impeller rotation rate

Hz

Naw

(ships, seakeeping) Mean in-
creased rate of revolution in
waves

1/s2

(ships, hull resistance, water
jets) Unit normal vector in i
direction

nia

(ice going vessels) Average
rate of propeller revolution
inice

Hz

nr

(ships, propulsor perfor-
mance) Propeller rate of rev-
olution, corrected using cor-
relation factor

nT:CN‘nS
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(seakeeping, large amplitude
oc motions capsizing) Height of m
centre of gravity above wa-

terline
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p (ships, basic quantities) W
Power
p (fluid mechanics, boundary P
a
layers) Total pressure
p (ships, propulsor geometry)
o m
Propeller pitch in general
p (sa_tiling vessels) Mainsail m
height
(mechanics in general, solid
P body mechanics) Linear mo- [P =mv Kgms?
mentum
Paw (ships, _seakeepin_g) Mean W
power increased in waves
Py (ships, performance) Brake [Power delivered by prime W
power mover
(ships, ship performance)
Ppw Brake power in representa- W
tive sea condition
(fundamental, statistical,
PD stochastic) Probability den- 1
sity
Py (ships, performance) Deliv- 0o W
ered power, propeller power
(ships, hull resistance, water
P, jets) Delivered Power to W
pump impeller
(ice going vessels) Delivered
Poi oower at propeller inice |2~ A MA W
(ships, ship performance)
Ppr Delivered Power, corrected |Ppp = Cp - Ppg W
using correlation factor
p (ships, performance) Effec-
e . : RV
tive power, resistance power
p (ships, hull resistance, water Reo U
E jets) Effective power: TBH™0
(fundamental, statistical,
Pr stochastic) Probability func- 1
tion
Prcu ]E:r?V and SES) Power of lift W
ACV and SES) Power of
Prsic .E,kirt fan : W
p (ships, performance) Indi- |Determined from pressure
| - W
cated power measured by indicator
(ships, propulsor perfor-
P, mance) Propeller jet power 7y T VA W
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(ships, hull resistance, wa-
Pjsg ter jets) Effective Jet Sys- | Q;Hja7 W
tem Power
P (propulsion, prop_ulsor) m
Propeller mean pitch
(propulsion, propulsor)
Pwe Blade mean pitch m
(ships, manoeuvrability,
seakeeping) P-number,
Pn heading change per unit 1
rudder angle in one ship
length
(ships, performance) Deliv-
P ered power, propeller power Qo W
(ships, hull resistance, wa-
Ppg ter jets) Pump effective Q,H3s wW
power:
Pa (_ships, perform_ance) Effec- RV W
tive power, resistance power
Ps (ships, performance) Shaft Power measured on the shaft W
power
P (ships, performance) Thrust TVa W
power
P (ships, hull resistance, water W
TE jets) Effective thrust power
(seakeeping, large amplitude
Pv motions capsizing) Wind Pa
pressure
(uncertainty) Probability; Level of confidence: 0 <p < 1
P Level of confidence 1.0
(solid body mechanics, rigid
p body motions) Rotational ve- rad/s
locity around body axis x
(fluid mechanics, flow fields)
p Pressure, density of static Pa
flow energy
(fluid mechanics, boundary Pa
P layers) Static pressure
(ships, propulsor geometry)
p Pitch ratio P/D 1
ISO Symbol: P/D
(ships, unsteady propeller
P forces) Pressure Pa
(ships, manoeuvrability)
p Roll velocity, rotational ve- 1/s
locity about body x-axis
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(fluid mechanics, flow fields)
Po Ambient pressure in undis- Pa
turbed flow
(ships, hull resistance, water
Po jets) Ambient pressure in un- N/m?
disturbed flow
(fluid mechanics, cavitation) Pa
PA Ambient pressure
(fluid mechanics, cavitation) |Absolute ambient pressure at P
Pac Collapse pressure which cavities collapse a
. . I Absolute ambient pressure at
(fluid mechanics, cavitation) | > VIR .
PAI Critical pressure which cavitation inception  |Pa
takes place
(ACV and SES) Mean bag
Pe pressure Pa
PBs éﬁecs;/uigd SES) Bow seal Pressure in the bow seal bag [Pa
(fluid mechanics, cavitation) [Pressure within a steady or Pa
Pe Cavity pressure quasi-steady cavity
(fluid mechanics, cavitation) I_Dressure., may be negative,
Pci Initial cavity pressure i. e. tensile strength_, neces- |Pa
sary to create a cavity
(ACV and SES) Mean effec- P
Pee tive skirt pressure a
(ACV and SES) Cushion Mean pressure in the cush- P
Pcu pressure ion a
(ACV and SES) Fan total P
PFT pressure a
(ACV and SES) Cushion
PLR pressure to length ratio Peu/Le Pa/m
(ships, hull resistance, water
Ds jets) Local static pressure at Pa
station s
(ACV and SES) Skirt pres- Pa
Psk sure in general
Pss E)’?;;/U?Qd SES) Stem seal Pressure in the stern seal bag [Pa
pv SQJSSUT;‘;@:J?;O@&VVVZ?;P”) Ata given temperature!  [Pa
(solid body mechanics, rigid
body motions) Rates of
p change of components of ro- rad/s?
tational velocity relative to
body axes
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(ships, manoeuvrability)
. Roll acceleration, angular 2
p acceleration about body x- dp /dt s
axis
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Q

(ships, performance) Torque

Po/w

Nm

Q

(fundamental, balances and
system related) Quantity un-
der consideration

QYrs

(fluid mechanics, flow fields)
Rate of flow

Volume passing across a
control surface in time unit

m3/s

(fluid mechanics, boundary
layers) Entrainment

b
AU dy
a

m2/s

(ships, hull resistance, water
jets) Impeller torque

Nm

Qaw

(ships, seakeeping) Mean
torgue increased in waves

Nm

Qss

(ACV and SES) Bow seal air
flow rate

Air flow rate to the bow seal

m3/s

Qol

(ships, hull resistance, water
jets) Volume flow rate inside
boundary layer

m3/s

(fundamental, balances and
system related) Convective
flux

QYss

Qcu

(ACV and SES) Cushion air
flow rate

Air flow rate to cushion

m3/s

QD

(fundamental, balances and
system related) Diffusive
flux

QYss

QF

(fundamental, balances and
system related) Total flux
across the surface of the con-
trol volume

Inward positive!

QYss

Qrs

(ships, manoeuvrability, sea-
keeping) Torque of bow fin

Nm

QrFs

(ships, manoeuvrability, sea-
keeping) Torque of stern fin

Nm

Qia

(ice going vessels) Average
torque in ice

Nm

Q;

(ships, hull resistance, water
jets) Volume flow rate
through water jet system

m3/s

QM

(fundamental, balances and
system related) Molecular
diffusion

QYss

QP

(fundamental, balances and
system related) Production
of sources in the control vol-
ume

QYss
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Qr

(ships, manoeuvrability, sea-
keeping) Torque about rud-
der stock

Nm

Qs

(ships, propulsor perfor-
mance) Spindle torque

About spindle axis of con-
trollable pitch propeller
Qs=Qsc+ QsH

positive if it increases pitch

Nm

QS

(fundamental, balances and
system related) Storage in
the control volume, rate of
change of the quantity stored

dg / dt

QYss

Qsc

(ships, propulsor perfor-
mance) Centrifugal spindle
torque

Nm

QsH

(ships, propulsor perfor-
mance) Hydrodynamic spin-
dle torque

Nm

Qss

(ACV and SES) Stern seal air
flow rate

Air flow rate to the stern seal

m3/s

QT

(ACV and SES) Total air vol-
ume flow

m3/s

QT

(fundamental, balances and
system related) Turbulent
diffusion

QYss

Qs

(ACV and SES) Total air vol-
ume flow of skirt

m?3/s

(uncertainty) Random quan-
tity

1

(uncertainty) Arithmetic
mean or average

Of n independent repeated
observations gk of randomly
varying quantity q

(uncertainty) Estimate of the
expectation

Or mean yq of the probabil-
ity distribution of

(fundamental, balances and
system related) Quantity of
the quality under considera-
tion stored in a control vol-
ume

QU

(solid body mechanics,
loads) Load per unit length

N/m

(solid body mechanics, rigid
body motions) Rotational ve-
locity around body axis y

rad/s

(fluid mechanics, flow fields)
Dynamic pressure, density
of kinetic flow energy,

p V22

Pa
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(ships, hull resistance) Dy-
namic pressure, density of
kinetic flow energy,

p V22
see 3.3.2

Pa

(ships, manoeuvrability)
Pitch velocity, rotational ve-
locity about body y-axis

1/s

Rates of change of compo-
nents of rotational velocity
relative to body axes

rad/s?

(solid body mechanics, rigid
body motions) Rates of
change of components of ro-
tational velocity relative to
body axes

rad/s?

(ships, manoeuvrability)
Pitch acceleration, angular
acceleration about body y-
axis

dg / dt

1/s?

ga

(ships, propulsor perfor-
mance) Dynamic pressure
based on advance speed

p Va2 /2

Pa

Ok

(uncertainty) kth observation
of q

k™ independent repeated ob-
servation of randomly vary-
ing quantity q

1

gr

(ships, hull resistance) Dy-
namic pressure based on ap-
parent wind

p Vwr?l 2
see 3.4.2

Pa

03

(ships, propulsor perfor-
mance) Dynamic pressure
based on section advance
speed

p Vs? 2

Pa
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(fundamental, time and fre-

R guency domain quantity) exp(s Ts) Laurent transform
Complex variable

R (ships, basic quantities) Re- [Force opposing translatory N
sistance (force) velocity
(ships, basic quantities) Ra-

R . m
dius
(ships, propulsor geometry)

R . m
Propeller radius
(ships, ship performance)

R, Full scale resistance without N
overload
(ships, hull resistance) Incremental resistance to be

i . added to the smooth ship re-

Ra Model-ship correlation al- . lete the N

lowance sistance to complete
model-ship prediction
(ships, hull resistance) Air or

Raa wind resistance N
(ships, hull resistance) Ap-

Rape pendage resistance N
(ships, hull resistance)

Raw Roughness resistance N
(ACV and SES) Intake mo-

Rask mentum resistance of skirt |*A QTS VA N
(ships, seakeeping, sailing

Raw vessels) Mean added re- N
sistance in waves

ACV and SES) Total aero-

RaT ((jynamic resist?omce Rm + Ro N
(ships, hull resistance) Re-  [Rtm[(1 + k) Crmc + Cr] /
sistance corrected for differ- |[(1 + k) Cem + Cr]

Rc ence in temperature between |where Crwmc is the frictional |N
resistance and self-propul- |coefficient at the temperature
sion tests of the self-propulsion test
(ships, manoeuvrability,

Rc turning circles) Steady turn- m
ing radius

Re (fluid mechanics, flow pa- VL/v 1
rameter) Reynolds number
(fluid mechanics, flow pa-  |Reg 7

Reo.7 rameter) Propeller Reynolds | ¢, ,/V2 + (0.77nD)?2 1
number at 0.7 R = "

(fluid mechanics, boundary
layers) Reynolds number . .

Reo» based on displacement thick- |9 ¢ fvorUes /v 1

ness
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(fluid mechanics, boundary
layers) Reynolds number

Res based on momentum thick- | =% @1V of Ue &/v !

ness
Re (ships, hull resistance) Fric- |Due to fluid friction on the N
tional resistance of a body |surface of the body
(ships, hull resistance) Fric-

Rro tional resistance of a flat N
plate
(multi-hull vessels) Fric-

RrINT tional resistance interference |RevH - X Rr N
correction
(multi-hull vessels) Fric-

RemH tional resistance of multi- N
hull vessel
(sailing vessels) Friction re-

Rru sistance (upright) N
ACV and SES) Hydrody-

Ri Slamic resistan():e T R+ Ruer N

Ru (fluid mechanics, flow pa-  |Area of section divided by m
rameter) Hydraulic radius  |wetted perimeter
(sailing vessels) Resistance

RH increase due to heel (with N
zero side force)
(sailing vessels) Resistance

R increase due to side (induced N

resistance)

R (ice_e going vessels) Net ice Rit - Ruw N

resistance

Rir (ice going vessels) Total re- Ship towing resistance in ice [N

sistance in ice
(ice going vessels) Hydrody- ..\ ter resistance of
Riw namic resistance in presence | . . . N
. ship in ice
of ice
The displacement from the
. propeller plane to the gener-
Rk (RSQ:(ZS’ propulsor geometry) ator line in the direction of |m
the shaft axis. Aft displace-
ment is positive rake.
Rk (planing, semi-displacement N
vessels) Keel drag
(ACV and SES) Intake mo-

Ru mentum resistance in general ”* Qr Va N
(ACV and SES) Intake mo-

Rmcu mentum resistance of cush- |paQcu Va N

ion
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Rp

(ships, hull resistance) Pres-
sure resistance

Due to the normal stresses
over the surface of a body

Rpar

(planing, semi-displacement
vessels) Parasitic drag

Drag due to inlet and outlet
openings

Rps

(planing, semi-displacement
vessels) Pressure component
of spray drag

Rpv

(ships, hull resistance) Vis-
Cous pressure resistance

Due to normal stress related
to viscosity and turbulence

RR

(fundamental, statistical,
stochastic) Population corre-
lation

Rr

(ships, hull resistance) Re-
siduary resistance

Rt -Rror RT-Rro

RreH

(ships, hull resistance) Re-
siduary resistance of the bare
hull

Rri

(multi-hull vessels) Residu-
ary resistance interference
correction

RrvH - £ RRr

RrmH

(multi-hull vessels) Residu-
ary resistance correction of
multi-hull

RtmH - Remn

Rru

(sailing vessels) Residuary
resistance (upright)

Rs

(ships, hull resistance) Spray
resistance

Due to generation of spray

N

RS

(fundamental, statistical, sto-
chastic) Sample correlation

Rsi

(ships, hydrostatics, stability,
seakeeping, large amplitude

motions capsizing) Required

subdivision index

Rt

(ships, resistance and pro-
pulsion; planing, semi-dis-
placement vessels) Total re-
sistance

Total towed resistance

RteH

(ships, hull resistance, water
jets) Total resistance of bare
hull

R

(multi-hull vessels) Total re-
sistance interference correc-
tion

RrvH - Z Rt

RTmH

(multi-hull vessels) Total re-
sistance of multi-hull vessel
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(sailing vessels) Total re-
Ry sistance (upright) N
(ships, ship performance)
Roy Total resistance in wind and N
waves
(sailing vessels) Total re-
Rty sistance when heeled Ru+R, N
(ships, propulsor perfor- Resistance of a podded drive
Ru . . - N
mance) Pod unit resistance  |unit
(ships, unsteady propeller |ju=1,..,6 N
Ru forces) Generalized vibra- |u=1, 2, 3: force N
tory bearing reaction u=4,5, 6: moment Nm
Ry (s_hips, huII_resistance) Total Re + Rey N
viscous resistance
(planing, semi-displacement
Rvs vessels) Viscous component |Cr Sws Os N
of spray drag
Rw (ships, hull resistance) Wave |Due to formation of surface N
making resistance waves
Rws (ships, hull resistance) Wave |Associated with the break N
breaking resistance down of the bow wave
Rwer (ACV and SES) Resistance N
due to wetting
Rue (ships, hul! resistance) Wave N
pattern resistance
X(t)X(f + T)E = Rxx(l’)
(fundamental, statistical, Rxx(7) = Rux(-7)
R stochastic) Auto-correlation |if x is ergodic: XxR, xxRR
* of a stationary stochastic Rux(7) = x(O)x(7 + 7)MR Rux
process Rux(7) = | Sxx(w)cos(wr)de
7=0.. 0
(fundamental, statistical)
Rux Auto-correlation of aran-  |x xE
dom quantity
(fundamental, statistical,  |x(t)y(t + 7)F = Ry(2)
R stochastic) Cross-correlation |Ryx(z) = Ryy(-7) WA R
Y of two stationary stochastic |if x, y are ergodic: Yo Ry
processes Ryy(7) = x(Dy(t + 7)MR
(fundamental, statistical)
Ryy Cross-correlation of two ran-|x y&
dom quantities
laning, semi-displacement
Re f/gssels)glnduced drr)ag gpVigre N
(sailing vessels) Resistance
R, increase due to heel (with N
zero side force)
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(solid body mechanics, rigid
r body motions) Rotational ve- rad/s
locity around body axis z
(ships, basic quantities) Ra-
r > m
dius
(ships, propulsor geometry)
r : : m
Blade section radius
(ships, manoeuvrability)
r Yaw velocity, rotational ve- 1/s
locity about body z-axis
Cylindrical system with
origin O and longitudinal x-
. axis as defined before; angu-
(ships, unsteady propeller ) ;
N . |lar a-(attitude)-coordinate ,
r forces) Cylindrical coordi- , o m
zero at 12 o'clock position,
nates » . .
positive clockwise looking
forward, r distance measured
from the x-axis
(seakeeping, large amplitude
r motions capsizing) Effective 1
wave slope coefficient
(solid body mechanics, rigid
body motions) Rates of
7 change of components of ro- rad/s?
tational velocity relative to
body axes
(ships, manoeuvrability)
; Yaw acce_zleratlon, angular dr/ dt 1/s2
acceleration about body z-
axis
(uncertainty) Estimated cor- Assaclated with Input estl-
o ) —_ .~ |mates x; and x; that estimate
r(Xi,X;) relation coefficient associ- |. N, !
ated with input estimates Input quantities X; and X;:
r(xi, Xj) = Ui, X/ (u(xi) u(x;))
Determined from n inde-
. . pendent pairs of repeated
o (uncertainty) estimated COr-  |simuyltaneous observations
r(X,X) relation coefficient of input Xi X OF X X, 1
means X, and X = =
J r(X,X)
= s(X, %)/[s(XDs(X))]
With output estimates yi and
(uncertainty) Estimated cor- |y; when two or more measur-
r(yi,yj) relation coefficient associ- |ands or output quantities are |1
ated with output estimates  |determined in the same
measurement
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(ships, manoeuvrability,

rc turning circles) Steady turn- 1/s
ing rate
(ships, manoeuvrability,

rc’ turning circles) Non-dimen- |rc Lep / Uc or 2 Lpp / Dc m
sional steady turning rate

" (ships, propulsor geometry) m
Hub radius
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(ships, hull geometry) Area
of wetted surface

(ships, hull resistance) Wet-
ted surface area, underway

SgH + Sapp

So

(ships, hull resistance) Wet-
ted surface area, at rest

SeHo + SarPo

Soij

Zero™ order moment of a
scalar quantity

Sijds =6S

Slij

(fundamental. coordinate
and space related) First or-
der moment of a scalar quan-
tity, formerly static moments
of a scalar distribution

[eiixids

Szij

(fundamental. coordinate
and space related) Second
moment of a scalar quantity,
formerly moments of inertia
of a scalar distribution

[exixigjm Xmds

Sa

(ships, propulsor perfor-
mance) Apparent slip ratio

1-V/(nP)

Sa

(sailing vessels) Sail area in
general

(PE+1J)/2

Sapp

(ships, hull resistance) Ap-
pendage wetted surface area,
underway

Sappo

(ships, hull resistance) Ap-
pendage wetted surface area,
at rest

SeH

(ships, hull resistance) Bare
Hull wetted surface area, un-
derway

SBHoO

(ships, hull resistance) Bare
Hull wetted surface area, at
rest

(ships, hull geometry, hull
resistance) R.E. Froude's
wetted surface area coeffi-
cient

w|N| “

4

Sc

(sailing vessels) Wetted sur-
face area of canoe body

SH

(fluid mechanics, flow fields)
Total head loss

SHo

(ACV and SES) Wetted area
of side hulls at rest off cush-
ion

Total wetted area of side
walls under way on cushion
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(environmental mechanics, |Weight of salt per unit
S ) . . . . 1
ice) Salinity of ice weight of ice
(environmental mechanics,
Si(f), - 2
waves) Incident wave power m</Hz
Si(w) :
spectral density
(sailing vessels) Wetted sur- 2
Sk m
face area of keel
Sy(), Syy(), (ships, seakeeping) Wave el- m2s
Sy(w), Syy(w) evation auto spectral density
$,(f) (environmental mechanics,
N waves) Wave power spectral m2/Hz
Si(®) density
(ships, propulsor perfor- i
S mance) Real slip ratio 1-Val(nP) .
S (sailing vessels) Wetted sur- m2
R face area of rudder
0 (environmental mechanics,
N waves) Reflected wave m2/Hz
Sr(a)) .
power spectral density
(planing, semi-displacement |Wetted area between design
Ss vessels) Area wetted by line or stagnation line and  |m?
spray spray edge
(AC.V and SES) Wetted area Total wetted area of side 2
SsHe of side hulls under way on . m
; walls under way on cushion
cushion
(AC.V and SES) Wetted area Total wetted area of side 2
SsH of side hulls under way off .
; walls under way off cushion
cushion
(fluid mechanics, flow pa-
St rameter) Strouhal number fLIV .
(seakeeping, large amplitude
STIX motions (_:apsmng) Actual 1
stability index value accord-
ing to ...
(seakeeping, large amplitude
STIX motions capsizing) Required 1
stability index value, see ...
(fundamental. coordinate Sij = S%
S and space related) General- |Si 3+j = S%j"
W ized moment of a scalar Ss+i j = SYj
quantity distributed in space |Ss+i, 3+j = S5
S (environmental mechanics, |Weight of dissolved salt per
W ice) Salinity of water unit weight of saline water
(planing, semi-displacement |Area bounded by stagnation
Swe vessels) Wetted bottom area, [line, chines or water surface |m?

underway

underway and transom
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S Wetted surface area of bilge M2
WBK keels
(planing, semi-displacement |Principal wetted area
Swhp vessels) Wetted area under- |bounded by trailing edge, m?
way of planing hull chines and spray root line
: - Total wetted surface of hull
(planing, semi-displacement underway. including sora
SwHE vessels) Wetted hull area, Y g spray 1,2
area and wetted side area,
underway
w/o wetted transom area
: - Wetted area of the hull side
S (planing, semi-displacement above the chine or the design|m?
WHS vessels) Area of wetted sides ; g
water line
(planing, semi-displacement |Wetted area between design
Sws vessels) Area wetted by line or stagnation line and  |m?
spray spray edge
(fundamental, statistical,
stochastic) Power spectrum RRSR
Sxx XX
or autospectral power den-
sity of a stochastic process
(fundamental, statistical,
S stochastic) Cross-power S RRSR
X spectrum of two stationary Y
stochastic processes
S¢ (w,1) (environmental mechanics,
So (w,1) waves) Two dimensional 1
etc. spectral density
S,(£0) (enV|ronrr_1ente_1I m(ichanlcs,I m2/Hz/
Sctou) wave_s) Directional spectra rad
e density
(fundamental. coordinate
s and space related) Any sca- [ds
lar quantity distributed,
maybe singularly, in space
(fundamental, time and fre- :
X . a+ 2rif
S guency domain quantity) 1/s
. Laplace transform
Complex variable
(ships, basic quantities) Dis-
S m
tance along path
(seakeeping, large amplitude
S motions capsizing) Wave 1
steepness
(ships, manoeuvrability,
Sk stopping man.) Distance m
along track, track reach
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Density of total diffusive
s (fluid mechanics, flow fields) [momentum flux due to mo- Pa
" Total stress tensor lecular and turbulent ex-
change
v (fluid mechanics, flow fields)
S . Pa
Viscous stress
(uncertainty) Pooled experi- . 2
> mental standard deviation Positive square root of sp
§2 (uncertainty) Expected value 1
m E[ ] of the variance of mean
Sm g?i%%egt? ;rr:éyr)nse;arl]ndard devi- Positive square root of s2 1
$2 (uncertainty) Combined or 1
P Pooled estimate of variance
(uncertainty) Experimental 1
variance of the mean g
(uncertainty) Estimate of the | , _.
s2(g) variance o2 /n of g s°(@) = s*(q)/n .
(uncertainty) Estimated vari-
ance obtained from a Type A 1
evaluation
(uncertainty) Experimental
standard deviation of the Positive square root of s2(g) |1
mean
NOTE The sample standard
s(q) (uncertainty) Biased estima- |deviation is a biased estima-
tor of a(q) tor of the population stand-
ard deviation.
uncertainty) Standard un-  |Obtained from a Type A
1
certainty evaluation
(uncertainty) Experimental Determined from n inde-
variance pendent repeated observa- |1
2(q,) tions gk of q
k H i 2
(uncertainty) Estimate of the Estimate of the_ varliance o
variance o_f the probability distribu- |1
tion of g
(uncertalnty)_ Expenmental Positive square root of
standard deviation of re- s2(g,) 1
peated observations r
s(qx) . . : Biased estimator of the
(uncertainty) Biased estima- standard deviation ¢ of the |1
tor of the standard deviation L SeviatBin o
probability distribution of g
: : From mean X;, determined
- uncertainty) Experimental : b
s2(X) \(/ariance ofyi)nputpmean from n independent repeated |1
observations Xik, of Xi
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(uncertainty) Estimated vari- |Obtained from a Type A 1
ance evaluation
(uncertainty) Standard devi- |Positive square root of L

7 ation of input mean s2(Xy)

S(Xi) (uncertainty) Standard un-  |Obtained from a Type A 1
certainty evaluation
(uncertainty) Estimate of co-
variance of means g and ¥  |Determined from n inde-
that estimate the expecta-  |pendent pairs of repeated 1

s@,7) tions p, and p,- of two ran-  |simultaneous observations

’ domly varying quantitiesq |q, and r, of gandr
andr
(uncertainty) Estimated co- |Obtained from a Type A 1
variance evaluation
(uncertainty) Estimate of the Determlneql from n inde-
covariance of input means p_endent pairs of repea’ged 1
- = - — simultaneous observations

s(X1, X;) Xy and X X, and X of X; and X;
(uncertainty) Estimated co- |Obtained from a Type A 1
variance evaluation

sv (ships, performance) Sink- |Change of draft, fore and aft, 1
age, dynamic divided by length
(fundamental, statistical) ~ [x"S1?,

Sx Sample deviation of aran-  |unbiased random estimate of |1
dom gquantity the standard deviation

R Flow Fields) Turbulent or R
S (Reynolds strgss pvivi” Pa
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(ships, hull geometry, sea-
keeping, large amplitude
motions capsizing) Draught,
moulded, of ship hull

(ships, basic quantities,
ships, seakeeping) Period,
Wave period

Duration of a cycle of a re-
peating or periodic, not nec-
essarily harmonic process

(ships, manoeuvrability, sea-
keeping) Time constant of
the 1st order manoeuvring
equation

(ships, propulsor perfor-
mance) Propeller thrust

(seakeeping, large amplitude
motions capsizing) Equiva-
lent transverse heeling arm

Heeling moment/A

To1

(environmental mechanics,
waves) Average period from
zeroth and first moment

mo/mz

To2

(environmental mechanics,
waves) Average period from
zeroth and second moment

(m 0 /m 2)1/2

T1

(ships, manoeuvrability, sea-
keeping) First time constant
of manoeuvring equation

T1/3d

Significant wave period

By downcrossing analysis

Tl/3u

Significant wave period

By upcrossing analysis

T

(ships, manoeuvrability, sea-
keeping) Second time con-
stant of manoeuvring equa-
tion

T3

(ships, manoeuvrability, sea-
keeping) Third time constant
of manoeuvring equation

Ta

(ships, hull geometry)
Draught at aft perpendicular

Tap

(ships, hull geometry) De-
sign draught at aft perpen-
dicular

Taw

(ships, seakeeping) Mean
thrust increase in waves

TC

(ships, hull geometry) R.E.
Froude's draught coefficient

T/V'/3

Tc

(fundamental, time and fre-
guency domain quantity) Pe-
riod of cycle

1/fc
duration of cycles in peri-
odic, repeating processes
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(ACV and SES) Cushion

Te thrust N

Tc (sailing vessels) Draught of m
canoe body
(ships, propulsor perfor-

To mance) Duct thrust of a N
ducted propeller unit
(ships, propulsor perfor-

Tp mance) Propeller thrust of a N
ducted propeller unit
(ships, propulsor perfor-

Tr mance) Total thrust of a N
ducted propeller unit
(environmental mechanics, |Time elapsing between two

Tq waves) Wave periods by successive downward cross- |S
zero down-crossing ings of zero in a record

Te (ships, seakeeping) s
Wave encounter period

Teer ((jsrilullgnhgt vessels) Effective Eul (oVelR)S m
(ships, hull geometry)

Tr Draught at forward perpen- m
dicular

T (hydrofoil boats) Foil im-  |Distance between foil chord m
mersion and mean water surface
(ships, hull geometry) De-

TrD sign draught at forward per- m
pendicular
(hydrofoil boats) Depth of . |Distance between foil apex

TrD submergence of apex of a di- m

; and mean water surface

hedral foil

Teu (hydrofoil boats) Mean m
depth of foil submergence

T (ships, hull geometry) Maximum draught of the m
Draught of the hull hull without keel or skeg
(fluid mechanics, cavitation,

™ fluid mechanics, flow pa- (Hu - pv/w)/Hn 1
rameter) Thoma number (Pa—pv)/q
Cavitation number
(ice going vessels) Average

Tia total thrust in ice N
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SI-
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(fundamental. coordinate
and space related) Tensor in
space referred to an orthogo-
nal system of Cartesian co-
ordinates

fixed in the body

(fundamental. coordinate
and space related) Anti-
symmetric part of a tensor

(Tij-Tji)/l2

(fundamental. coordinate
and space related) Symmet-
ric part of a tensor

(Ty+Ti)/2

(fundamental. coordinate
and space related) Trans-
posed tensor

Tji

(fundamental. coordinate
and space related) Tensor
product

2 Tij v

Jet thrust (can be measured
directly in bollard pull con-
dition)

TL

(seakeeping, large amplitude
motions capsizing) Turning
lever

Tm

(ships, hull geometry)
Draught at midship

(Ta + Tr) / 2 for rigid bodies
with straight keel

Twmp

(ships, hull geometry) De-
sign draught at midship

(Tap + Tep) / 2 for rigid bod-
ies

Tnet

(ships, hull resistance, water
jets) Net thrust exerted by
the jet system on the hull

Tp

(environmental mechanics,
waves) Period with maxi-
mum energy

2rfp

Teas

Bottom Thickness of Strut

Tr

(environmental mechanics,
waves) Duration of record

1/1r

(environmental mechanics,
waves) Return period

The average interval in years
between times that a given
design wave is exceeded

Ts

(fundamental, time and fre-
quency domain quantity, en-
vironmental mechanics,
waves) Sample interval, Pe-
riod of sampling

1/fs,

time between two successive
samples, Duration between
samples

79




ITTC Symbols

Version 2024 T, T
ITTC Acronvm Name Definition or SI-
Symbol y Explanation Unit
. Vertical depth of trailing
Tr (shlp_s, hull geometry) Im edge of boat at keel below |m
mersion of transom
water surface level
(ships, propulsor perfor- Pod unit resistance sub-
Tu ps, Propusor p tracted from the propeller  |N
mance) Pod unit thrust, ,
thrust
(environmental mechanics, |Time elapsing between two
Tu waves) Wave periods by successive upward crossings |s
Zero up-crossing of zero in a record
. . Time between the passage of
(environmental mechanics, .
Tw . . two successive wave crests |S
waves) Basic wave period . :
past a fixed point. 1/ fw
(environmental mechanics,
T waves) Wave period esti- s
wv mated from visual observa-
tion
(ships, propulsor perfor-
Txp mance) Propeller Thrust N
along shaft axis
(ships, propulsor perfor-
mance) Propeller normal
TyP . . . . N
force iny direction in pro-
peller axis
T (ships, seakeeping) Natural
z . S
period of heave
(ships, propulsor perfor-
mance) Propeller normal
Tzp - S N
force in z direction in propel-
ler axis
T (ships, seakeeping) Natural s
v period of pitch
(ships, seakeeping) Natural
T, : S
period of roll
(fundamental, time and fre-
t quency domain quantity, -0 ... +00 S
ships, basic quantities) Time
(ships, basic quantities)
t K
Temperature
The intercept of the tangent
t (ships, hull geometry) Taylor|to the sectional area curve at
tangent of the area curve the bow on the midship ordi-
nate
¢ (ships, propulsor geometry) m
Blade section thickness
(shlp_s, appen_dage geometry) Measured normal to mean
t Maximum thickness of an I m
. . ine
aerofoil or a hydrofoil
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(ships, hydrostatics, stabil-
ity) Equivalent transverse
heeling arm

Heeling moment /4

(ships, performance) Thrust
deduction fraction

(T-R7)/T

(ships, hull resistance, water
jets) Thrust deduction frac-
tion

RTBH
1 _— t —

net

to(V)

(uncertainty) Inverse Stu-
dent t

Student t-distribution for v
degrees of freedom corre-
sponding to a given proba-
bility p

tp(Vefr)

(uncertainty) Inverse Stu-
dent t for effective degrees
of freedom

Student t-distribution for ve
degrees of freedom corre-
sponding to a given proba-
bility p in calculation of ex-
panded uncertainty Up

t180

(ships, manoeuvrability,
turning circles) Time to
reach 180 degree change of
heading

ta

(environmental mechanics,
ice) Temperature of air

°C

ta

(ships, manoeuvrability, zig-
zag man..) Initial turning
time

te1

(ships, manoeuvrability, zig-
zag man..) First time to
check yaw (starboard)

te2

(ships, manoeuvrability, zig-
zag man..) Second time to
check yaw (port)

to

(ships, propulsor geometry)
Thickness of duct profile

td

(environmental mechanics,
wind) Wind duration

tr

(ships, manoeuvrability,
stopping man.) Stopping
time

the

(ships, manoeuvrability, zig-
zag man..) Period of changes
in heading

t

(environmental mechanics,
ice) Local temperature of ice

°C

(fundamental, time and fre-
quency domain quantity)
Sample time instances
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(seakeeping, large amplitude
motions capsizing ships, hy-

b drostatics, IZtabiligty) SF:aticy Ta-Tr-da
trim
(ships, manoeuvrability, zig-

tr - S
zag man) Reach time
(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-

E tuyde mOtiOFI‘)IS gapsizging) P Ta-Te- dat m
Static trim

ts (multi-hull vessels) Maxi- m
mum thickness of strut

ty (sfhlps,.performance) Run- m
ning trim

fw (environmental mechanics, oC
ice) Temperature of water
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SI-
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(ships, basic quantities)
Undisturbed velocity of a
fluid

m/s

Expanded uncertainty

Expanded uncertainty of out-
put estimate y that defines an
interval Y =y U having a
high level of confidence,
equal to coverage factor k
times the combined standard
uncertainty uc(y) of y: U =k
Ue(y)

(ships, hull resistance, water
jets) Free stream velocity

m/s

Uio

(environmental mechanics,
wind) Reference mean wind
speed at elevation 10 meters
above sea surface

Uso = (10/2)Y7 UA

m/s

Ua

(ships, propulsor perfor-
mance) Axial velocity in-
duced by propeller

m/s

Ua

(environmental mechanics,
wind) Wind shear velocity

C102U1 or 0.71Uo+2%

m/s

Uap

(ships, propulsor perfor-
mance) Axial velocity in-
duced by duct of ducted pro-
peller

m/s

Uapr

(ships, propulsor perfor-
mance) Axial velocity in-
duced by propeller of ducted
propeller

m/s

Uc

(ships, manoeuvrability,
turning circles) Speed in
steady turn

m/s

Ue

(fluid mechanics, boundary
layers) Velocity at the edge
of the boundary layer at
y=0995

m/s

Ui

(fluid mechanics, cavitation)
Critical velocity

Free stream velocity at
which cavitation inception
takes place

m/s

Ui

(fluid mechanics, boundary
layers) Instantaneous veloc-

ity

m/s

Um

(fluid mechanics, boundary
layers) Time mean of veloc-
ity in boundary layer

m/s
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Expanded uncertainty asso-
ciated to confidence level p

Expanded uncertainty of out-
put estimate y that defines an
interval Y =y U, having a
high level of confidence p,
equal to coverage factor kp
times the combined standard
uncertainty uc(y) ofy: Up =
Ko Uc(y)

Ur

(ships, propulsor perfor-
mance) Radial velocity in-
duced by propeller

m/s

Urp

(ships, propulsor perfor-
mance) Radial velocity in-
duced by propeller of ducted
propeller

m/s

Urp

(ships, propulsor perfor-
mance) Radial velocity in-
duced by duct of ducted pro-
peller

m/s

Ut

(ships, propulsor perfor-
mance) Tangential velocity
induced by propeller

m/s

Utp

(ships, propulsor perfor-
mance) Tangential velocity
induced by duct of ducted
propeller

m/s

Urte

(ships, propulsor perfor-
mance) Tangential velocity
induced by propeller of
ducted propeller

m/s

us

(environmental mechanics,
wind) Average wind speed
at elevation z above the sea
surface

(Uz + Uzi)A
UA = (2/10)Y" Uy or
U = Uz + Ua In(z/10)

m/s

Uc

(fluid mechanics, boundary
layers) Free-stream velocity
far from the surface

m/s

(solid body mechanics, rigid
body motions) Translatory
velocity in the direction of
body axis x

m/s

(fluid mechanics, flow fields)
Velocity component in di-
rection of x axis

m/s

(fluid mechanics, boundary
layers) Velocity fluctuations
in boundary layer

m/s
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(ships, manoeuvrability)
u Surge velocity, linear veloc- m/s
ity along body x axis
(solid body mechanics, rigid
U body motions) Translatory m/s
velocity in the direction of
body axis x
(ships, hull resistance, water
Uz jets) Local tangential veloc- m/s
ity at station 7
W2 (y) (uncertainty) Combined var- [Combined variance associ- 1
cY iance ated with output estimate y
Combined standard uncer-
Uc(y) (uncertainty) Combined tainty of output estimate y, 1
oy standard uncertainty equal to the positive square
root of u2(y)
(uncertainty) Relative com-
uc(y)/|yl bined standard uncertainty of 1
output estimate y
(uncertainty) Combined Determ_me_d from sta_ndard
. uncertainties and estimated
Uea(y) standard uncertainty of out- . . 1
ut estimate covariances obtained from
P y Type A evaluations alone
Combined standard uncer-
(uncertainty) Combined tainty O.f output estimate y
. determined from standard
uca(y) standard uncertainty of out- o : 1
: uncertainties and estimated
put estimate y . .
covariances obtained from
Type B evaluations alone
(uncertainty) Combined When two or more measur-
_ . ands or output quantities are
Ue(Yi) standard uncertainty of out- o 1
) determined in the same
put estimate i
measurement
(basic quantity) Any vector
Ui, Vi v
quantities
Ui Vi (basic quantity) Scalar prod- v
uct
Uiy, (basic quantity) Diadic prod- Uy,
uct
i ntity) Vector prod-
U Sé?s C quantity) Vector prod iUV
Associated with output esti-
. mate y generated by esti-
u?(y) g%ﬁg[;ihnggriﬁgpoggng of mated variance u?(x;) asso- |1
Uely ciated with input estimate xi:
uf(y) = [cu(x)]?
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(uncerta_lnty) Component Generated by the standard
of combined standard un- : . :
ui(y) : uncertainty of input esti- 1
certainty uc(yi) of output mate x;: 1,(y) = |c;[u(x;)
estimate y L WY) =16
(fluid mechanics, boundary
U layers) Root mean square m/s
value of velocity fluctua-
tions
NOTE When x; is deter-
mined from the arithmetic
(uncertainty) Estimated mean or average of n inde-
U2(x) yariance_associated With_ pendent repeated ob§erva— 1
input estimate x; that esti- | tions, u?(x;) = s2(X;) is
mates input quantity X; an estimated variance ob-
tained from a Type A eval-
uation.
Positive square root of
u?(xi)
NOTE When xi is deter-
(uncertainty) Standard un- | mined from the arithmetic
certainty of input estimate | mean or average of n inde-
u(xi) xi that estimates input pendent repeated observa- | *
quantity X; tions, u(x;) = s(X;)isa
standard uncertainty ob-
tained from a Type A eval-
uation.
Associated with two input
estimates x; and x; that esti-
mate input quantities X;
and X;
NOTE When xi and x;j are
(uncertainty) Estimated determined from n inde-
uxi,x) covariance pendent pairs of repeated | 1
simultaneous observations,
u(xl-,xj) = S(Yi,yj) is an
estimated covariance ob-
tained from a Type A eval-
uation
N (uncertainty) Relative
uCa)/ i standard uncertainty 1
u(xi )/ Xi (uncertainty) Estimated ;?I:Iemaif:ciraetlgg\xifr? Y:;;Lt 1
Xjl relative covariance .
estimates xi and X;
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Associated with output es-
y (y- y-) (unce_rtainty) Estimated tir_nates_ yi and y; deter- 1
v covariance mined in the same meas-
urement
(environmental mechanics,
Uz, Uz wind) Turbulent wind fluc- m/s
tuations
(fluid mechanics, boundary
Ur layers) Shear (friction) ve- |(z/p)*? m/s
locity
(solid body mechanics, rigid
body motions) Rates of
u change of components of lin- m/s?
ear velocity relative to body
axes
(ships, manoeuvrability)
u Surge acceleration, linear ac-|du / dt m/s?
celeration along body x-axis
+ (fluid mechanics, boundary
u layers) U/u, 1
(fundamental, coordinate
uxv and space related) Vector |sijkU;jvk
product
environmental mechanics, 12 1.23
u \(Nind) Wind shear velocity C107"Uso 0r0.71Us0 m/s
taintv) Estimated Estimated relative variance
[u(xi)/|xil]? (uncertainty) Estimate associated with input esti-
relative variance mate X
(uncertainty) Relative Relative combined vari-
[uc(y)/|y[I? . Y ance associated with out-
combined variance out estimate y
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SI-
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(fluid mechanics, flow fields,
sailing vessels) Velocity of a
body

V = vivit?

m/s

(ships, basic quantities) Vol-
ume

(ships, hull geometry) Dis-
placement volume

A/(pg) = Veu+ Vap

(ships, hull resistance, ma-
noeuvrability, sailing ves-
sels) Linear velocity of
origin in body axis, Speed of
the model or the ship

m/s

Vv STW

(sailing vessels) Speed
through water in heading di-
rection

m/s

(seakeeping, large amplitude
motions capsizing) Tank to-
tal capacity

(ships, basic quantities)
Rotational velocity

rad/s

(fundamental. coordinate
and space related) Zeroth
order moments of a vector
quantity distributed in space,
referred to an orthogonal
system of Cartesian coordi-
nates fixed in the body

[dvi

Vo

(ships, manoeuvrability) Ap-
proach speed

m/s

Vo

(fluid mechanics, flow fields)
Velocity of undisturbed flow

m/s

Vo

(seakeeping, large amplitude
motions capsizing) Speed of
craft in the turn -
IMO/HSC'2000

Service speed - IMO/IS

m/s

Vl

(ships, basic quantities) Lin-
ear or translatory velocity of
a body

ds/dt

m/s

(fundamental. coordinate
and space related) First or-
der moments of a vector dis-
tribution

[eijexjvi

Va

(ships, manoeuvrability) Ap-
proach speed

m/s
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Va

(ships, performance, propul-
sor performance) Advance
speed of propeller

Equivalent propeller open
water speed based on thrust
or torque identity

m/s

Vem

(planing, semi-displacement
vessels) Mean bottom veloc-

ity

Mean velocity over bottom
of the hull

m/s

VE

(ships, manoeuvrability)
Flow or current velocity

m/s

\

(fluid mechanics, lifting sur-
faces) Induced velocity

m/s

Vi

(ships, unsteady propeller
forces) Velocity field of the
wake

i=1,2,3

m/s

Vi

(fundamental. coordinate
and space related) Zeroth
order moments of a vector
quantity distributed in space,
referred to an orthogonal
system of Cartesian coordi-
nates fixed in the body

[dvi

Vk

(ships, hull resistance) Speed
in knots

Vi

(fluid mechanics, cavitation)
Volume loss

WL /w

Vine

(sailing vessels) Velocity
made good on course

m/s

(sailing vessels) Velocity
made good to windward
(contrary to wind direction)

m/s

Vp

(ships, propulsor perfor-
mance) Mean axial velocity
at propeller plane of ducted
propeller

m/s

(ships, ship performance)
Design ship speed when the
ship is in operation in a calm
sea condition (no wind and
waves)

m/s

Vs

(ships, propulsor perfor-
mance) Section advance
speedat 0.7 R

(VaZ+ (0.7 R w)?)*

m/s

Vsp

(planing, semi-displacement
vessels) Spray velocity

Relative velocity between
hull and spray in direction of
the spray

m/s
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Vr

(fluid mechanics, lifting sur-
faces) Resultant velocity of
flow approaching a hydrofoil

Taking vortex induced ve-
locities into account

m/s

Viw

(sailing vessels) True wind
velocity

m/s

Vy

(ships, manoeuvrability)
Generalized velocity

m/s

(ships, manoeuvrability)
Generalized acceleration

m/s

(fundamental. coordinate
and space related)
Generalized vector

.= 0.
i i

V3+i = V1i

(ships, ship performance)
Design ship speed when the
ship is in operation under the
representative sea condition

m/s

Vwr

AWS

(ships, hull resistance, ma-
noeuvrability, environmental
mechanics, wind, sailing
vessels)

Relative wind velocity, ap-
parent wind velocity

m/s

Vwr

TWS

(ships, manoeuvrability, en-
vironmental mechanics,
wind) True wind velocity

m/s

(ships, manoeuvrability)
Sway velocity, linear veloc-
ity along body y-axis

m/s

(solid body mechanics, rigid
body motions) Translatory
velocity in the direction of
body axis y

m/s

(seakeeping, large amplitude
motions capsizing) Tank to-
tal capacity

m3

(fluid mechanics, flow fields)
Velocity component in di-
rection of y axis

m/s

(solid body mechanics, rigid
body motions) Rotational ve-
locity around body axis x

rad/s

(solid body mechanics, rigid
body motions) Rotational ve-
locity around body axis y

rad/s

90




ITTC Symbols
Version 2024

V,V

ITTC

Symbol Acronym

Name

Definition or
Explanation

SI-
Unit

(solid body mechanics, rigid
body motions) Rotational ve-
locity around body axis z

rad/s

(solid body mechanics, rigid
body motions) Translatory
velocity in the direction of
body axis x

m/s

(solid body mechanics, rigid
body motions) Translatory
velocity in the direction of
body axis 'y

m/s

(solid body mechanics, rigid
body motions) Translatory
velocity in the direction of
body axis z

m/s

Vi1

(solid body mechanics, rigid
body motions) Translatory
velocity in the direction of
body axis x

m/s

V1

(fluid mechanics, flow fields)
Velocity component in di-
rection of X, y, z axes

m/s

V2

(solid body mechanics, rigid
body motions) Translatory
velocity in the direction of
body axisy

m/s

V2

(fluid mechanics, flow fields)
Velocity component in di-
rection of x, y, z axes

m/s

V3

(solid body mechanics, rigid
body motions) Translatory
velocity in the direction of
body axis z

m/s

V3

(fluid mechanics, flow fields)
(fluid mechanics, flow fields)
Velocity component in di-
rection of X, y, z axes

m/s

V4

(solid body mechanics, rigid
body motions) Rotational ve-
locity around body axis x

rad/s

Vg

(solid body mechanics, rigid
body motions) Rotational
velocity around body axis y

rad/s
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Ve

(solid body mechanics, rigid
body motions) Rotational ve-
locity around body axis z

rad/s

VA

(environmental mechanics,
ice) Relative volume of air

Volume of gas pores per unit
volume of ice

VB

(environmental mechanics,
ice) Relative volume of brine

Volume of liquid phase per
unit volume of ice

Vo

(environmental mechanics,
ice) Total porosity of ice

Vo =Va +VB

Vi

(fluid mechanics, flow fields)
Velocity

m/s

Vu

(solid body mechanics, rigid
body motions) Components
of generalized velocity or
motion relative to body axes

vi:vli
. — /0.
V3+| =V 1

m/s
rad/s

(fluid mechanics, flow fields)
Velocity component in di-
rection of x, y, z axes

m/s

Vw

(seakeeping, large amplitude
motions capsizing) Wind
speed used in calculation

m/s

Vx

(solid body mechanics, rigid
body motions) Translatory
velocity in the direction of
body axis x

m/s

(solid body mechanics, rigid
body motions) Translatory
velocity in the direction of
body axis y

m/s

Vz

(solid body mechanics, rigid
body motions) Translatory
velocity in the direction of
body axis z

m/s

uxv

(fundamental. coordinate
and space related) Vector
product

&ijkUjVk

(solid body mechanics, rigid
body motions) Rates of
change of components of lin-
ear velocity relative to body
axes

m/s

(ships, manoeuvrability)
Sway acceleration, linear ac-
celeration along body y-axis

dv/dt

m/s

92




ITTC Symbols
Version 2024

W, w

ITTC ACronvm Name Definition or
Symbol y Explanation

SI-
Unit

(ships, basic quantities)
W Weight (force), gravity force
acting on a body

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing) Ship
weight

mg

(fluid mechanics, flow pa-

2
rameter) Weber number ViL Tk

(hydrofoil boats) Weight of
foil

Weight of material eroded
from a specimen during a
specified time

(fluid mechanics, cavitation)
Weight loss

N/s

(ships, basic quantities, fluid
mechanics, flow parameter)
Weight density, formerly
specific weight

dw/dV = pg

N/m?

(solid body mechanics,
W loads) Weight per unit dW / dxq
length

N/m

(solid body mechanics, rigid
body motions) Translatory
velocity in the direction of
body axis z

m/s

m/s

(ships, performance) Taylor

wake fraction in general |~ VAV

(ships, manoeuvrability)
w Heave velocity, linear veloc-
ity along body z-axis

m/s

(fluid mechanics, flow fields)
W Velocity component in di-
rection of x, y, z axes

m/s

(ships, hull resistance, water
W jets) Geometric intake width
at station 1

(ships, hull resistance, water
jets) Width of capture area
measured over hull surface
at station 1A

(ships, performance) Froude i
wake fraction (V-Va)/Va

(ships, ship performance)  [Propeller speed Va deter-
Torque wake fraction mined from torque identity
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(ships, ship performance)
WR Effect of the rudder(s) on the 1
wake fraction
wr (ships, performance) Thrust |Propeller speed, Va, deter- 1
wake fraction mined from thrust identity
(solid body mechanics, rigid
body motions, ships, ma-
W noeuvrability) Heave accel- |dw / dt m/s?
eration, linear acceleration
along body z-axis
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(fundamental, time and fre-
X quency domain quantity)
Real "valued" function
(solid body mechanics,
X loads) Force in direction of
body axis x
Cylindrical system with
origin O and longitudinal x-
(ships, unsteady propeller axis as dfefined befor(_a; angu-
X forces) Cylindrical coordi- lar a-(atﬂtuc?e)-coordmgte ’
nates zero at 12 o'clock position,
positive clockwise looking
forward, r distance meas-
ured from the x-axis
(ships, manoeuvrability, sea-
X keeping) Surge force on
body, force along body x-
axis
(sailing vessels) Compo-
X nents of resultant force
along designated axis
(seakeeping, large amplitude
X1 motions capsizing) Roll
damping coefficients
(seakeeping, large amplitude
X2 motions capsizing) Roll
damping coefficients
ships, hydrostatics, stabil- N .
i(ty Eeakgeping large ampli- Longltudlnal_ distance from
Xos tude motions c;apsizing) reference point to the centre
Longitudinal centre of buoy- of buc:cyancy, .B S#Ch a
ancy (Lce) Xwmcr from Midships
ships, hydrostatics, stabil- N .
i(ty Eeakgeping large ampli- Longltudlnal_ distance from
Xcr tuc’ie motions c:;lpsizing) referenc_e point to the centre
Longitudinal centre of flota- of flotation, F such as Xmcr
tion (Lcr) from Midships
i(f;]'E:a?ggg&séa:::é:’?ggii_ Longitudinal distance from a
Xeo tuo]e motions cépsizing) referen(_:e point to the centre
Longitudinal centre of grav- ?f gra&//ll%/,r? such as Xwce
ity (Lco) rom Midships
(environmental mechanics, 2
X wind) Dimensionless Fetch gF/Uss
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(ACV and SES) Horizontal
spacing between inner and e -
A oFl)Jter sgide skirt hinges or at- needs clarification m
tachment points to structure
(ships, manoeuvrability, sea-
Xr keeping) Longitudinal rud- N
der force
(ACV and SES) Distance of
Xs leading skirt contact point needs clarification m
out-board or outer hinge of
attachment point to structure
i input quantity on which
measurand Y depends
Xi i input quantity NOTE Xi may be the phys-
ical quantity or the random
variable
X k™ independent repeated ob-
'k servation of X;
(ships, manoeuvrability, sea-
keeping) Derivative of surge
Xu force with respect to surge Kl Ns/m
velocity
(ships, manoeuvrability, sea-
keeping) Derivative of surge ) 2
Xu force with respect to surge X /o Ns*/m
acceleration
Estimate of the value of in-
_ Estimate of the value of in- | Put quantity Xi equal to the
X out quantity X; arlthmetlc mean or average
of n independent repeated
observation Xix of X;
(fundamental. coordinate Right-hand orthogonal sys-
and space related) Body . . i
X . tem of coordinates fixed in |m
axes and corresponding Car-
. . the body
tesian coordinates
(fundamental, statistical,
X stochastic) Stationary sto- (1), Y({?)
chastic process
(fundamental, time and fre-
X quency domain quantity) X(t)
Values of real quantities
ships, performance) Load
X IErac?ionpin power prf)ediction o Po/Pe -1 1
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Cylindrical system with
origin O and longitudinal x-
. axis as defined before; angu-
(ships, unsteady propeller ) i
N . |lar a-(attitude)-coordinate ,
X forces) Cylindrical coordi- . - m
zero at 12 o'clock position,
nates - : .
positive clockwise looking
forward, r distance measured
from the x-axis
Origin O coinciding with the
centre of the propeller. The
(ships, unsteady propeller  [longitudinal x-axis coincides
X forces) Cartesian coordi- with the shaft axis, positive |m
nates forward; the trans-verse y-
axis, positive to port; the
third, z-axis, positive upward
(fundamental, statistical)
X Random guantities X(). y(©)
(fundamental. coordinate Right-hand orthogonal sys-
and space related) Space : 2
Xo ; tem of coordinates fixed in  |m
axes and corresponding Car- )
i ) relation to the space
tesian coordinates
(fundamental. coordinate Right-hand orthogonal sys-
and space related) Space : L
Xo1 ; tem of coordinates fixed in |m
axes and corresponding Car- )
i . relation to the space
tesian coordinates
(fundamental. coordinate Right-hand orthogonal sys-
and space related) Space : L
Xo02 ; tem of coordinates fixed in |m
axes and corresponding Car- )
i . relation to the space
tesian coordinates
(fundamental. coordinate Right-hand orthogonal sys-
and space related) Space : L
Xo3 ; tem of coordinates fixed in |m
axes and corresponding Car- )
i . relation to the space
tesian coordinates
(ships, manoeuvrability,
X090 turning circles) Advance at m
90° change of heading
(ships, manoeuvrability,
X0180 turning circles) Advance at m
180° change of heading
« (ships, manoeuvrability, m
oF stopping man.) Head reach
(ships, manoeuvrability,
Xomax turning circles) Maximum m
advance
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(fundamental. coordinate - i
and space related) Body Right-hand o_rthogor]al SYS
X1 . tem of coordinates fixed in  |m
axes and corresponding Car-
i . the body
tesian coordinates
(fundamental. coordinate - i
and space related) Body Right-hand o_rthogor]al SYS
X2 . tem of coordinates fixed in |m
axes and corresponding Car-
i . the body
tesian coordinates
(fundamental. coordinate —— i
and space related) Body Right-hand o_rthogor]al SYS
X3 . tem of coordinates fixed in  |m
axes and corresponding Car-
i ) the body
tesian coordinates
(fundamental, time and fre-
xA quency domain quantity) XA = X(t) + iXH(t)
Analytic function
(fundamental, statistical) 1ﬁ] nbi;(éé Ira:néomn estimate of
WA Average or sample mean of E[Jhe expectation with
a random quantity XAEp: E
xSE=x"Y/n
(ships, propulsor geometry)
X8 Boss to diameter ratio Oh/ D
(ships, hydrostatics, sea- Longitudinal distance from
keeping, large amplitude reference point to the centre
XcB motions capsizing) of the added buoyant layer, |m
Longitudinal centre of float- |b such as xmcp from Mid-
ation of added buoyant layer |ships
(ships, hydrostatics, sea- Longitudinal distance from
keeping, large amplitude reference point to the centre
XcF motions capsizing) of flotation of the added m
Longitudinal centre of flota- |buoyant layer, f such as Xmct
tion of added buoyant layer |from Midships
(ships, hydrostatics, stabil- |Longitudinal distance from
ity, seakeeping, large ampli- |reference to the centre of
Xce tude motions capsizing) gravity, g, of an added or re- |m
Longitudinal centre of grav- |moved weight (mass) such
ity of added weight (mass) |as Xmcg from Midships
(fundamental, statistical)
xP Standard deviation of a ran- |[x'R*
dom quantity
(seakeeping, large amplitude
X motions capsizing) Distance m
b of down flooding opening
from end of boat
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(fundamental, time and fre- | pr/a — <o y
quency domain quantity) X7 (1) = Zxjexp(-i2nfjTs) _
DF . I.e. periodically repeating=
X Fourier transform of ampled = :
functi X(0)/2 + fsEXT(f + jfs)
unction L >
sample theorem: aliasing!
(fundamental, time and fre-
DL quency domain quantity) DLy — . i
X Laurent transform X7H(s) = xexp(-sjTs)
Sampled function
(fundamental, statistical)
xPR Standard deviation of a ran- [xVR”
dom quantity
(fundamental, statistical)  |x/S*,
xPS Sample deviation of aran-  |unbiased random estimate of
dom quantity the standard deviation
(fundamental, statistical)
xE Expectation or population  |E(X)
mean of a random quantity
(fundamental. coordinate — i
and space related) Flow Right-hand o_rthogor_1a| SYS
XF . tem of coordinates fixed in |m
axes and corresponding Car- )
i ) relation to the flow
tesian coordinates
XF(f) = [X(t)exp(-i2zfi)dt
(fundamental, time and fre- |inverse form:
X" quency domain quantity)  |= [XF(f)exp(-i2zf)dt
Fourier transform if X(t) =0and a=0then
XF(F)=X"(f)
(fundamental. coordinate — i
and space related) Flow Right-hand o_rthogor_lal SYS
XF1 . tem of coordinates fixed in |m
axes and corresponding Car- )
i . relation to the flow
tesian coordinates
(fundamental. coordinate — i
and space related) Flow Right-hand o_rthogor_lal SYS
XF2 . tem of coordinates fixed in  |m
axes and corresponding Car- )
. . relation to the flow
tesian coordinates
(fundamental. coordinate I i
and space related) Flow Right-hand o_rthogor_lal SYS
XF3 . tem of coordinates fixed in |m
axes and corresponding Car- )
. . relation to the flow
tesian coordinates
(fundamental, time and fre- ;L /:TSI X(t%iXp('lznjt/TC)dt
F quency domain quantity) F_ ooFaff
X Fourier transform of peri- ?;v;rszé( ffr(rfn' JTe)
odic function L
X(t) = xFiexp(-i27fjTc)
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(fundamental, time and fre-
xH quency domain quantity) XH(t) = Uz [X(@)I(t - T)de
Hilbert transform
(fundamental, time and fre-
JHF quency domain quantity) XHF(F) = XF(f)(-i sgn f)
Fourier transform of Hilbert |(1/t)7 = -i sgn f
transform
(fundamental, statistical) i1 n
Xi Samples of random quanti- .
ties n : sample size
(ships, seakeeping) Absolute|. _ .
Xi displacement of the ship at Ih_ 1,2, 3 :surge, sway, and m
. eave respectively
the reference point
Estimate of input quantity X;
NOTE when x; is deter-
. . . mined from the arithmetic
Xi Estimate of input quantity X; mean or average of n inde-
pendent repeated observa-
tion x; = X;
(fundamental, time and fre-
_ quency domain quantity) _
X Variables for samples values X(t) = X(®)a(t - )dt
of real quantities
(fundamental, time and fre- |X“(s) = [X(t)exp(-st)dt
xt quency domain quantity) La- |if X(t<0) = 0 then
place transform = (X(t)exp(-at))"
(fundamental, statistical)
xM Expectation or population  |E(X)
mean of a random quantity
(fundamental, statistical) m-
(x™E th moment of a random (x™E
quantity
(fundamental, statistical)
xMR Expectation or population  |E(X)
mean of a random quantity
InZxi,i=1.n
(fundamental, statistical) unbiased random estimate of
xMS Average or sample mean of |the expectation with
a random quantity XAE = xE
xSE=x"Y/n
(fundamental, statistical)
x7P Probability density of a ran- |d Fx/ dx
dom quantity
(fundamental, statistical)
x°F Probability function (distri- 1
bution) of a random quantity
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Xp

(ships, propulsor geometry)
Longitudinal propeller posi-
tion

Distance of propeller centre
forward of the after perpen-
dicular

m

(fundamental, time and fre-
quency domain quantity)
Laurent transform

XR(r) = Zxjri=xPt

XR

(ships, manoeuvrability)
Longitudinal position of rud-
der axis

(fundamental, time and fre-
quency domain quantity)
Single-sided complex spec-
tra

X3(f) = XF(f)(1 + sgn f)
::XAF
ie.=0forf<O

(fundamental, time and fre-
quency domain quantity)
Single-sided complex Fou-
rier series

XFi(1 + sgn j)
line spectra

Xu

(ships, seakeeping) General-
ized displacement of a ship
at the reference point

u = 1...6 surge, sway, heave,
roll, pitch, yaw

m
rad

(fundamental, statistical)
Variance of a random quan-
tity

x2E _ yE2

XVR

(fundamental, statistical)
Variance of a random quan-
tity

x2E _ yE2

XVS

(fundamental, statistical)
Sample variance of a ran-
dom quantity

1/ (n-1) T (xi- x*)?

i=1.n

unbiased random estimate of
the variance  xVSE=xV

XX

(fundamental, statistical,
stochastic) Auto-covariance
of a stationary stochastic
process

(x(t) - XE)(X(t + 7) - x5)°

XXCR

(fundamental, statistical,
stochastic) Auto-covariance
of a stationary stochastic
process

(x(t) - XE)(X(t + 7) - x5)°

XXMR

(fundamental, statistical)
Auto-correlation of a ran-
dom quantity

(fundamental, statistical)
Auto-correlation of a ran-
dom quantity
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X(Ox(¢ + T)E = Rux(7)
(fundamental, statistical, Rxx(7) = Rux(-7)
R stochastic) Auto-correlation |if x is ergodic:
of a stationary stochastic Rux(7) = X(t)x(t + 7)MR
process Rux(7) = | Sxx(w)cos(wr)dt
7=0(0.. 00
(fundamental, statistical,
s stochastic) Power spectrum | rrsr
XX XX
or autospectral power den-
sity of a stochastic process
(fundamental, statistical)
xx'R Variance of a random quan- |x?E - xE2
tity
(fundamental, statistical) l/_ (n-1) = (xi-x)°
xxVS Sample variance of aran-  |' L.n .
dom quantity unblasgd randomvggtlma\llte of
the variance xS =x
(fundamental, statistical,
c stochastic) Cross-covariance £ E\E
Xy of two stationary stochastic (O - X+ - ¥
processes
(fundamental, statistical,
CR stochastic) Cross-covariance £ E\E
Xy of two stationary stochastic (O - Xt +2) - )
processes
(fundamental, statistical)
xyMR Cross-correlation of two ran-|x yE
dom quantities
(fundamental, statistical)
xy"P Joint probability density of |# Fy / (& &)
two random quantities
(fundamental, statistical)
xyF Joint probability function 1
(distribution) function of
two random quantities
(fundamental, statistical)
xyR Cross-correlation of two ran-|x yE
dom quantities
(fundamental, statistical, X(D)y(t + 7)F = Ryy(7)
xyR stochastic)_Cross-correlat!on Ryx(r) = Ryy(-7) _
of two stationary stochastic |if X, y are ergodic:
processes Ryy(7) = x(Dy(t + 7)MR
(fundamental, statistical,
xy® stochastic) Cross-power xyRRSR
spectrum of two stationary
stochastic processes

102




ITTC Symbols

Version 2024 X, X
ITTC Acronym Name Definition or Sl-
Symbol Explanation Unit
(fundamental, statistical)
xy¥ Variance of two random x yE - xEyE
quantities
(fundamental, statistical)
xy'R Variance of two random X yE - xEyE
quantities
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(solid body mechanics,
loads, ships, manoeuvrabil-
ity, seakeeping) Sway force,
force in direction of body
axis y

(sailing vessels) Compo-
nents of resultant force along
designated axis

A measurand. Estimated rel-
ative uncertainty of standard
uncertainty u(x;) of inputs
estimate Xi

Yce

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing) Lat-
eral displacement of centre
of gravity (Ycg)

Lateral distance from a refer-
ence point to the centre of
gravity, G

m

Yr

(ships, manoeuvrability, sea-
keeping) Derivative of sway
force with respect to yaw ve-
locity

NIa

Ns

Yr

(ships, manoeuvrability, sea-
keeping) Transverse rudder
force

(ships, propulsor perfor-
mance) Pod unit side force

(ships, manoeuvrability, sea-
keeping) Derivative of sway
force with respect to yaw ac-
celeration

aY /or

Ns?

Yy

(ships, manoeuvrability, sea-
keeping) Derivative of sway
force with respect to sway
velocity

NI

Ns/m

(ships, manoeuvrability, sea-
keeping) Derivative of sway
force with respect to sway
acceleration

aY /ov

NsZ/m

Yz(Cl))

(ships, seakeeping) Ampli-
tude of frequency response
function for translatory mo-
tions

Za(a)) / Ca(a)) or
Za(a)) / 7]a(a))

Ys

(ships, manoeuvrability, sea-
keeping) Derivative of sway
force with respect to rudder
angle

ox/é
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(ships, seakeeping) Ampli-
Yo{w) tude of frequency response ga(w) F""(g;) or 1
function for rotary motions a() [ (@ (ga())
(fundamental, statistical,
y stochastic) Stationary sto-  |X({7), Y({?)
chastic process
(fundamental, statistical)
y Random quantities X(). y(©)
Origin O coinciding with the
centre of the propeller. The
(ships, unsteady propeller Io_n gitudinal x-ax.is coiqc_ides
y forces’) Cartesian coordinates with the shaft axis, positive |m
forward; the trans-verse y-
axis, positive to port; the
third, z-axis, positive upward
e oy ighttardatogorl s
y axes and corresponding Car- tem of coordinates fixed in  |m
. . the body
tesian coordinates
Estimated of measurand Y or
y Result of a measurement or
Output estimate
e oy e Righttandartogorl s
Yo axes and corresponding Car- tem Qf coordinates fixed in  |m
tesian coordinates relation to the space
(ships, manoeuvrability,
Y090 turning circles) Transfer at m
90° change of heading
(ships, manoeuvrability,
turning circles) Tactical di-
yoeo ameter (transfer at 180° m
change of heading)
(ships, manoeuvrability,
Yor stopping manoeuvre) Lateral m
deviation
(ships, manoeuvrability,
Yomax turning circles) Maximum m
transfer
(ships, manoeuvrability, zig-
Yomax zag manoeuvre) Maximum m
transverse deviation
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(ships, hydrostatics, stabil-
ity, seakeeping, large ampli- |Lateral distance from a refer-
yce tude motions capsizing) Lat- |ence point to the centre of |m
eral displacement of centre |gravity, G
of gravity (Yca)
(seakeeping, large amplitude
motions capsizing) Distance m
yo of down flooding opening
from gunwale
(seakeeping, large amplitude
, motions capsizing) Distance m
yo of down flooding opening
off centreline
(fundamental. coordinate Right-hand orthogonal sys-
and space related) Flow : —
iz . tem of coordinates fixed in |m
axes and corresponding .
. X relation to the flow
Cartesian coordinates
(fundamental, statistical) .
. |1=1...n
Yi Samples of random quanti- h ) le si
ties where n : sample size
Estimate of measurand Y;
i Estimate of measurand Y; when two or more measur-
Y ' |ands are determined in the
same measurement
(ships, propulsor geometry) Transverse distance of wing
Yp ps, prop geometry propeller centre from middle |m
Lateral propeller position line
(fluid mechanics, boundary
y* layers) Non-dimensional yu:/v 1
distance from the wall
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(solid body mechanics,
loads) Force in direction of
body axis z

Nm

(ships, propulsor geometry)
Number of propeller blades

(ships, hydrostatics, stabil-
ity) Intersection of righting
arm with line of action of
the centre of buoyancy

(ships, manoeuvrability, sea-
keeping) Heave force on
body, force along body z-
axis

(sailing vessels) Compo-
nents of resultant force
along designated axis

(seakeeping, large amplitude
motions capsizing) Intersec-
tion of righting arm with line
of action of the centre of
buoyancy

(seakeeping, large amplitude
motions capsizing) Vertical
distance from the centre of
A to the centre of the under-
water lateral area or approxi-
mately to a point at one half
the draught - IMO/IS

(seakeeping, large amplitude
motions capsizing) Vertical
distance from the centre of
A to the waterline

(Ships, Hydrostatics and
Stability)
Vertical centre of buoyancy

Vertical distance from refer-
ence point to the centre of
buoyancy, B

m

Zce

(sailing vessels) Height of
centre of effort of sails
above waterline in vertical
centre plane

ZH

(ACV and SES) Vertical
spacing between inner and
outer side skirt hinges or at-
tachment points to structure

needs clarification
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(fundamental. coordinate Right-hand orthogonal sys-
and space related) Body : A
4 . tem of coordinates fixed in |m
axes and corresponding Car-
i . the body
tesian coordinates
(fundamental, time and fre-
z guency domain quantity)
Complex variable
(environmental mechanics,
z wind) Height above the sea m
surface in meters
(ships, propulsor geome-
z try)Number of propeller 1
blades
Origin O coinciding with the
centre of the propeller. The
(ships, unsteady propeller  |longitudinal x-axis coincides
z forces) Cartesian coordi- with the shaft axis, positive |m
nates forward; the trans-verse y-
axis, positive to port; the
third, z-axis, positive upward
(fundamental. coordinate Right-hand orthogonal sys-
and space related) Space : A
20 : tem of coordinates fixed in |m
axes and corresponding Car- )
i . relation to the space,
tesian coordinates
(ships, hull resistance, water
jets) Vertical distance of
Zg . m
nozzle centre relative to un-
disturbed surface
(fundamental, time and fre- _
72 quency domain quantity) mod(z) = sqrt(z"?+z'?) m
Amplitude
(fundamental, time and fre-
z° guency domain quantity) z° = real(z) = z%cos(z”)
Real or cosine component
(seakeeping, large amplitude
, motions capsizing) Height m
b above waterline of down
flooding opening
(fundamental. coordinate Right-hand orthogonal sys-
and space related) Flow : N
ZF . tem of coordinates fixed in  |m
axes and corresponding Car- )
i . relation to the flow
tesian coordinates
_ (fundamental, time and fre-
zZ' quency domain quantity) Im-|imag(z) = z%in(z?) = 2°
aginary or sine component
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Definition or
Explanation

SI-
Unit

i)

(fundamental, time and fre-
guency domain quantity)
Conjugate

Z' - iZ

(fundamental, time and fre-
quency domain quantity)
(Phase) Lag

-7P

(fundamental, time and fre-
quency domain quantity)
Phase

arc(z) = arctg(z' / z")

(ships, propulsor geometry)
Vertical propeller position

Height of propeller centre
above base line

(fundamental, time and fre-
guency domain quantity)
Real or cosine component

real(z) = z%cos(z°) = z°

(fundamental, time and fre-
guency domain quantity) Im-
aginary or sine component

Z° = imag(z) = z%sin(z")

Zs

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing)
Mean static sinkage

(zsF + 2sp) 1 2

ZsA

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing)
Static sinkage at AP

Caused by loading

ZsF

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing)
Static sinkage at FP

Caused by loading

Zy

(ships, performance) Run-
ning sinkage of model or
ship

ZvA

(ships, hull resistance) Run-
ning sinkage at AP

ZvF

(ships, hull resistance) Run-
ning sinkage at FP

ZvMm

(ships, hull resistance) Mean
running sinkage

(zve + zva) 1 2
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(solid body mechanics, rigid
a body motions) Angular ac- |dw/dt rad/s?
celeration
The angle of the longitudinal
body axis from the projec-
(solid body mechanics, rigid tion into the principal pla_ne
. of symmetry of the velocity
a body motions) Angle of at- f the origin of the bod rad
tack of the origin of the body
axes relative to the fluid,
positive in the positive sense
of rotation about the y-axis
(fluid mechanics, lifting sur- [Angle between the direction
a faces) Angle of attack or in- |of undisturbed relative flow |rad
cidence and the chord line
(fluid mechanics, cavitation) |Actual amount of solved and m
¢ Gas content undissolved gas in a liquid PP
(ships, manoeuvrability) Angle of attack in pitch on rad
¢ Pitch angle the hull
(ships, propulsor geometry)
a Angle of inclination of the Angle betwegn propeller deg
shaft and horizontal
propeller shaft
u (fluid mechanics, lifting sur- |Angle of attack or incidence rad
0 faces) Angle of zero lift at zero lift
. . Angle between projected
(planing, semi-displacement L AT
. keel and stagnation line in a
oB vessels) Angle of stagnation rad
I plane normal to centre plane
ine .
and parallel to reference line
(planing, semi-displacement |Angle between barrel axis rad
UBAR vessels) Barrel flow angle  |and assumed flow lines
(hydrofoil boats) Geometric
ac . rad
angle of twist
(ships, propulsor geometry) Angle between nose-tail line
ap ps, prop geo Y) 1of duct profile and propeller |rad
Duct profile-shaft axis angle shaft
(fluid mechanics, lifting sur- | The angle of attack relative
faces) to the chord line including rad
OEFF Effective angle of attack or |the effect of induced veloci-
incidence ties
es (shlps,_ appendage geometry) rad
Bow fin angle
(ships, appendage geometry)
oS Stern fin angle rad
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(fluid mechanics, lifting sur- [The angle of attack relative
oG faces) to the chord line neglecting rad
Geometric angle of attack or |the effect of induced veloci-
incidence ties
(fluid mechanics, lifting sur- |, )00 40 the position at
OH faces) Hydrodynamic angle . rad
zero lift
of attack
For thin airfoil or hydrofoll,
angle of attack for which the
(fluid mechanics, lifting sur- streamlines are tangent to
al f ' the mean line at the leading |rad
aces) ldeal angle of attack . e
edge. This condition is usu-
ally referred to as "shock-
free" entry or "smooth"
D (hydrofoil boats) Downwash rad
or induced angle
(hydrofoil boats) Angle of
am attack of mean lift coeffi- rad
cient for foils with twist
(fluid mechanics, cavitation) |Maximum amount of gas
as Gas content of saturated lig- [solved in a liquid at a given |ppm
uid temperature
a (fluid mechanics, cavitation) / 1
° Gas content ratio aras
(hydrofoil boats) Angle of
as attack for which flow sepa- rad
ration (stall) occurs
1o (hydrofoil boats) Incidence rad
angle at take-off speed
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The angle to the principal
plane of symmetry from the
(solid body mechanics, rigid |velocity vector of the origin
S body motions) of the body axes relative to |rad
Angle of drift or side-slip  |the fluid, positive in the
positive sense of rotation
about the z-axis
(fluid mechanics, boundary
Vi layers) 6 | (tw dp / dx) 1
Equilibrium parameter
(planing, semi-displacement iA_\ngIe betw_een gstralght
vessels) ine approximating body_
S Deadrise angle of planing section and t_he intersection |rad
bottom between basis plane and
section plane
i Ship appendage resistance
(ships, performance) Ap- L
p pendage scale effect factor d'V'ded. by model append- |1
age resistance
i (ships, manoeuvrability) Angle of attack in yaw on rad
Drift angle the hull
(ships, propulsor perfor-
S mance) Advance angle of a |arctg (Va/R w) rad
propeller blade section
(ships, manoeuvrability,
fc turning circles) Drift angle rad
at steady turning
(ships, propulsor geometry) |Angle between inner duct q
fo Diffuser angle of duct tail line and propeller shaft 4
(ships, propulsor, perfor-
V; mance) Hydrodynamic flow |Flow angle taking into ac- rad
! angle of a propeller blade  |count induced velocity
section
A ésiziling vessels) leeway an- rad
(planing, semi-displacement
Pw vessels) Deadrise angle at rad
midship section
(planing, semi-displacement
Bt vessels) Dead rise angle at rad
transom
(environmental mechanics,
wind, sailing vessels) appar-
Pwa AWA ent wind angle (relative to rad
boat course)
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(ships, manoeuvrability)
Pwr Angle of attack of relative rad
wind
(environmental mechanics,
wind, sailing vessels) True
P TWA wind angle (relative to ves- rad
sel course)
(ships, propulsor perfor-
s mance) Effective advance |arctg (Va/ (0.7 R w)) rad
angle
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(fluid mechanics, flow fields) | [V ds 2
r : ; . m*/s
Circulation along a closed line
r (fluid mechanics, flow fields) |Strength per length or per m/s
\ortex density area of vortex distribution
& (fluid mechanics, flow fields) 1"/ (x D V) 1
Normalized circulation x is frequently omitted
Sih\;gsr’rlzzslgrqvl\i;ntrl]t';e?g Rel- Mass density of a substance
y : welgnt, divided by mass density of |1
English speaking called spe- distilled water at 4°C
cific gravity
The angular displacement
(solid body mechanics, rigid apout the Xo axis of the prin-
. : cipal plane of symmetry
y body motions) Projected an- : .2 . |rad
from the vertical, positive in
gle of roll or heel o i
the positive sense of rotation
about the X, axis
(fluid mechanics, lifting sur- rad
Y faces) Sweep angle
(ships, propulsor perfor- The portion of the resistance
% mance) Resistance fraction |(load fraction, ) that the it |1
for one propeller propeller is responsible for
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(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-

4 tude motions capsizing) Dis- gpV N
placement (buoyant) force
(ships, hull geometry) Dis-

Anpp placement force (buoyancy) |gp Vap N
of appendages
(ships, hull geometry) Dis-

ABH placement force (buoyancy) |gp Van N
of bare hull

ACk (ships, hull resistance) 1
Roughness allowance
(sailing vessels) Displace-

Ac ment force (weight) of ca- N
noe body

Ax (sailing vessels) Displace- N
ment force (weight) of keel

AM Change of momentum flux N
(ships, hull resistance, water

AM,, jets) Change in Momentum N
Flux in x direction
(ships, hull geometry, hydro-
statics, stability, seakeeping,

Am large amplitude motions pV kg
capsizing) Displacement
mass

AR (ships, ship performance) N

waves Added waves resistance
AR (ships, ship performance) N
wind Added wind resistance
Estimated relative uncer-
Au(x;) (Uncertainty) Estimated rel- |tainty of standard uncer-
u(x;) ative uncertainty tainty u(xi) of input estimate
Xi

(sailing vessels) Displace-

Ar ment force (weight) of rud- N
der
(fluid mechanics, boundary

Ay layers) Velocity defectin = |(Ue- U) / u, 1
boundary layer
(ships, performance) Ship-

Aw model correlation factor for |wtm - wrs 1
wake fraction
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SI-
Unit

Awc

(ships, performance) Ship-
model correlation factor
with respect to wr,s method
formula of ITTC 1978
method

(fluid mechanics, lifting sur-
faces) Thickness ratio of foil
section (general)

t/c

(ships, propulsor perfor-
mance)
Taylor's advance coefficient

nD/Va
with nin revs/min, D in
feet, Va in kn

(ships, hydrostatics, stabil-
ity) Finite increment in...

Prefix to other symbol

(seakeeping, large ampli-
tude motions capsizing)
Tank block coefficient

(ships, manoeuvrability) An-
gle of a control surface, rud-
der angle, helm angle

rad

(ships, manoeuvrability)
Rudder angle, helm angle

rad

00

(ships, manoeuvrability)
Neutral rudder angle

rad

01

(fluid mechanics, boundary
layers) Displacement thick-
ness of boundary layer

[(Ue- U) 1 Ue dy

0995

(fluid mechanics, boundary
layers) Thickness of a
boundary layer at
U=0.995U,

O0Bc

(ACV and SES) Increase in
cushion breadth due to water
contact

OFB

(ships, manoeuvrability)
Bow fin angle

rad

oB

(fluid mechanics, lifting sur-
faces) Thickness ratio of
trailing edge of struts

ts / Cs

oc

(fluid mechanics, cavitation)
Cavity height or thickness

Maximum height of a fully-
developed cavity, normal to
the surface and the
stream-wise direction of the
cavity
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(fundamental. coordinate 410 =11 22 33
ojj and space related) ; | =11, cc,
0 : if otherwise
Delta operator
(ships, manoeuvrability) Ef-
OEFF fective rudder inflow angle rad
(fluid mechanics, lifting sur-
OF faces) Camber ratio of mean |f/ ¢ 1
line (general)
. Angle between the planing
OF I(:sif;lpzha?g)?ngsgégeometry) surface of a flap and the bot- |rad
P angie (g tom before the leading edge
OFB Bow fin angle rad
(fluid mechanics, lifting sur-
OFL faces) rad
Angle of flap deflection
(ships, appendage geometry)
OFR Flanking rudder angle rad
(ships, appendage geometry)|Initial angle set up during
OFRin Assembly angle of flanking [the assembly as zero angle |rad
rudders of flanking rudders
(ships, manoeuvrability)
OFs Stern fin angle rad
s (environmental mechanics, |Vertical elevation of ice sur- m
! ice) Deflection of ice sheet |face
(fluid mechanics, lifting sur-
oL faces) Camber ratio of lower|f_/c 1
side of foil
(special craft, geometry and |Effective increase in friction
01 levers) Dimensionless in-  |area length-beam ratio due |1
crease in total friction area |to spray contribution to drag
(ships, manoeuvrability, zig-
Omax zag manoeuvre) Maximum rad
value of rudder angle
(ships, appendage geometry,
OR manoeuvrability) rad
Rudder angle
(ships, manoeuvrability)
0RO Rudder angle, ordered rad
(ships, appendage geometry)
ORF Rudder-flap angle rad
(fluid mechanics, lifting sur-
0s faces) Thickness ratio of ts/ Cs 1
strut
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(fluid mechanics, lifting sur-
OSTH faces) Theoretical thickness |ts/ csth 1
ratio of section
s (fluid mechanics, lifting sur- rad
° faces) Slat deflection angle
(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
oL tude motions capsizing) m
Change in static trim
(fluid mechanics, lifting sur-
ou faces) Camber ratio of upper|fu/c 1
side
(ships, unsteady propeller (u=1,..,6 M
ou forces) Generalized vibra- |u=1, 2, 3: linear m
tory displacement u=4,5, 6:angular rad
Angle between the planing
Sw (ships, appendage geometry)|surface of a wedge and the rad
Wedge angle bottom before the leading
edge
(planing, semi-displacement |Effective increase in friction
0; vessels) Dimensionless in-  |area length-beam ratio due |1
crease in total friction area |to spray contribution to drag
(fluid mechanics, boundary
5 layers) Displacement thick- |[(Ue- U) / Ue dy m
ness of boundary layer
. (fluid mechanics, boundary
0 layers) Energy thickness AU Ue (1- U2/ Ue)dly m
(ships, unsteady propeller |u=1,..,6 m/s
54 forces) Generalized vibra- |u=1, 2, 3: linear m/s
tory velocity u=4,5, 6:angular rad/s
(ships, unsteady propeller (u=1,..,6 m/s?
5. forces) Generalized vibra- |u=1, 2, 3: linear m/s?
tory acceleration u=4,5, 6:angular rad/s?
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(fluid mechanics, lifting

¢ surfaces) Lift-Drag ratio L/D !
(ships, hull resistance)

€ Resistance-displacement R/ A4 1
ratio in general
(ships, propulsor geometry)

. Propeller axis angle Angle between reference rad
measured to body fixed line and propeller shaft axis
coordinates

hydrofoil boats

eF (Li¥t/ Drag ratio ())f foil L/D .
Phases of harmonic

& components of a periodic nsP rad
wave
(fundamental. coordinate +1:ijk =123, 231, 312

Eijk and space related) -1:ijk =321, 213, 132
Epsilon operator 0 :if otherwise

&l _(enwronmer_nal mechanics, Elongation per unit length |1
ice) Ice strain
(ships, hull resistance)

R Residuary resistance- Rr/4 1
displacement ratio

lani i_disol ¢ Angle between shaft line and

£SH (planing, semi-displacemen reference line (positive, shaft|rad

vessels) Shaft angle I
inclined downwards)
(planing, semi-displacement

owL vessels) Wetted length factor L / L !
(planing, semi-displacement
vessels, ACV and SES

ows Wetted surface area fa)ctor, S /'S0, Sshe / Ssho !
wetted surface factor

. (environmental mechanics,
&l ice) Ice strain rate @&l Us
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(fundamental, statistical,
4 stochastic) Outcome of a
random "experiment”
(environmental mechanics, |z-axis positive vertical
¢ waves) Instantaneous wave |down, zero at mean water  |m
depression level
(ships, hull resistance, E; — E;
{13 water j_ets) Inlet duct loss 1 U2 1
coefficient: 2 PY%
(ships, hull resistance, water |E;, — Es
{57 jets) Nozzle duct loss 1 1
coefficient: 7 PUes
(environmental mechanics, |Radius of orbital motion of a m
A waves) Wave amplitude surface wave particle
(ACV and SES) Height of
cushion generated wave
ce above mean water plane at m
leading edge side of the skirt
(ships, hull resistance, water
Gij jets) Energy loss coefficient 1
between station i and j
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(ships, hull resistance, envi-
ronmental mechanics,
waves)

Instantaneous wave eleva-
tion at a given location

z-axis positive vertical up,
zero at mean water level;

(ships, basic quantities) Ef-
ficiency

Ratio of powers

No

(ships, hull resistance, water
jets) Free stream efficiency:

NpNductn

HAPP

(ships, performance) Ap-
pendage efficiency

Pewoarp / Pewarp, RTBH/ RT

(environmental mechanics,
waves) Amplitudes of har-
monic components of a peri-
odic wave

FSa

nB

(ships, performance) Propel-
ler efficiency behind ship

Pr/Po=TVa/l(Q w)

ne

(environmental mechanics,
waves) Maximum of eleva-
tions of wave crests in a rec-
ord

D

(ships, performance, hull re-
sistance, water jets) Propul-
sive efficiency or quasi-pro-
pulsive coefficient

PE/PD:PR/PP

Npid

(ships, performance) Propul-
sive efficiency in ideal con-
dition, from model test

Nauct

(ships, hull resistance, water
jets) Ducting efficiency:

Bse
PPE

Ner

(ships, hull resistance, water
jets) Energy interaction effi-
ciency:

Prsro
Pisp

ne

(ships, performance, basic
quantities) Gearing effi-
ciency

nmH

(ships, performance)
Hull efficiency

PE/PT:PR/PT
=(1-t/1-w)

n

(ships, propulsor perfor-
mance) Ideal propeller effi-
ciency

Efficiency in non-viscous
fluid
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(ships, hull resistance, water
jets) Ideal efficiency, equiv- @ 1
M alent to jet efficiency in free |P;qz)
stream conditions
e
(ice going vessels) Relative
1cE prop%lsivge efficiency in ice 7o /1 .
(ships, hull resistance, wa- Ner
nivr ter jets) Total interaction ef- | — (1 — t) 1
ficiency: ml
(ships, hull resistance, wa-
ter jets) Installation effi-
Ninst ciency to account for the 1
distorted flow delivered by
the jet intake to the pump
(ships, hull resistance, water Prg
Njet jets) Momentum or jet effi- P 1
ciency: SSE
(ships, propulsor perfor-
nip mance) Propeller pumpor |P;/Pp=P;/Pp 1
hydraulic efficiency
(ships, propulsor perfor-
mance)
1IP0 Propeller pump efficiency at |T / (p 7/ 2)**/ (Pp D)?® 1
zero advance speed, alias
static thrust coefficient
(ships, hull resistance, water |P/se 1
s jets) Jet system efficiency: | p,
Mechanical efficiency of
M transmission between engine |Pp / Ps 1
and propeller
(ships, hull resistance, water |-
Nt jets) Momentum interaction |2 1
efficiency: Trer
(ships, propulsor perfor- _
mance, performance) Pro- Pr/Po=TVa/(Q ) all
no - . quantities measured in open |1
peller efficiency in open wa-
ter water tests
(ships, performance)
np Propulsive efficiency coeffi- [Pe/ Pg 1
cient
(ships, hull resistance, water |Ppg
Np ) . —_— 1
jets) Pump efficiency P,
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(ships, hull resistance, water
Npo jets) Pump efficiency from a 1
pump loop test

(environmental mechanics,
waves) Phases of harmonic | (g,

p. o

T, & components of a periodic rad
wave
(ships, performance) Rela-

R tive rotative efficiency 8 /110 !
(ships, performance) _

s Shafting efficiency Po/Ps=Pe/Ps !
(environmental mechanics,

nT waves) Negative values! m

Wave trough depression

(environmental mechanics,
nt waves) Elevations of wave |Negative values! m
troughs in a record

(ships, propulsor perfor-

nTI mance) Propeller jeteffi-  [2/(1 + (1 + Cm)'?) 1
ciency
(ships, propulsor perfor- Pr/Ppo=TVa/(Q w) all

1TPO mance) Propeller efficiency |quantities measured in open |1
in open water water tests
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(fluid mechanics, boundary
0 layers) Momentum thickness U7V (2 - U /Uy m
0 é?;;drﬁgggnn;; i]r?gllng“gld Positivg in the positive sense |
) ) of rotation about the y-axis
pitch or trim
(environmental mechanics,
0 waves) Component wave di- rad
rection
0 (s_hips, manoeuvrability) rad
Pitch angle
(ships, propulsor geometry)
0 rad
Angle of rake
Angle between ship design
P (planing, semi-displacement |waterline and actual water rad
0 vessels) Static trim angle line at rest (positive bow up)
tan((zsk - zsa) / L)
Os (ACV an(_j SES) Bag contact rad
deformation angle
(seakeeping, large amplitude
o motions capsizing) Capsiz- rad
ing angle under the action of
a gust of wind IMO/IS
(ships, hull resistance, plan- |Angle between actual water
0o ing, semi-displacement ves- |line at rest and running water rad
sels) Running (dynamic) line (positive bow up)
trim angle tan™((zve - zva) / L)
Oon (hydrofoil boats) Dihedral rad
angle
(planing, semi-displacement |Angle between design water-
GowL vessels) Running trim angle |line and running waterline  |rad
based on design waterline  |(positive bow up)
(ships, propulsor geometry) The _difference bgtv_veen
Oext ’ maximum and minimum lo- |rad
Skew angle extent
cal skew angle
O (ACV and SES) Finger outer rad
face angle
(seakeeping, large amplitude
& motions capsizing) Heel an- rad
gle at flooding
(environmental mechanics,
Om waves) Mean or dominant rad
wave direction
P (ships, hull resistance, water rad
" jets) Jet angle relative to the
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horizontal at the nozzle (sta-
tion 6)
(ships, hydrostatics, stabil- Angle between ship design
ity, planing, semi-displace- I d actual water
Os ment vessels, seakeeping, \I/yater i€ and actu rad
large amolitude motions ine at rest (positive bow up)
ge ampiItide ma tan™((zsr - zsa) / L)
capsizing) Static trim angle
The angular displacement
about the shaft axis of the
reference point of any blade
P (ships, propulsor geometry) |section relative to the gener-
s . . rad
Skew angle ator line measured in the
plane of rotation. It is posi-
tive when opposite to the di-
rection of ahead rotation
(ships, hull resistance, plan- |Angle between actual water
Y ing, semi-displacement ves- |line at rest and running water rad
sels) Running (dynamic) line (positive bow up)
trim angle tan™((zve - zva) / L)
(ACV and SES) Slope of
O mean water plane for surface rad
level beneath cushion pe-
riphery
(environmental mechanics,
Ow wind) Wind direction rad
" (fluid mechanics, boundary
0 layers) Energy thickness AU7Ue) (1-U?/USdy  |m
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K (fluid mechanics, boundary 0.41 1
layers) von Karman constant
(fluid mechanics, flow pa-

K rameter) Kinematic capillar- |o/ p m3/s?
ity
environmental mechanics,

K \(/vaves) Wave number 2m/Lw = o’lg Lm
(ships, propulsor perfor-

Ks mance) Roughness height of m
propeller blade surface

127




ITTC Symbols

Version 2024 A, A
ITTC Acronvim Name Definition or Sl-
Symbol y Explanation Unit
4 (fluid mechanlcs,_ lifting sur- b2/ A 1
faces) Aspect ratio
(fluid mechanics, boundary
A layers) Pressure gradient pa- |dggs / (v dUe / dx) 1
rameter
_ WE _ WE _ WE
Az—w—z Ag—w—g A(p—w—¢
A Tuning factor Or 1
_TIz _Tg _Te
Ae=r M=, M=
4 (ships, appendage geometry) 1
R Flanking rudder aspect ratio
(ships, appendage geometry,
AR manoeuvrability) Rudder as- |b? / A, br? / Ar, br? / ArT 1
pect ratio
(fluid mechanics, lifting sur-
4 faces) Taper ratio clc .
(ships, basic quantities, Ship dlmen_3|on d'V'deq by
. corresponding model dimen-
1 ships, hull geometry) Scale sion 1
ratio, Linear scale of ship — I</Ln=Be/
model 4=1Ls/lm=Bs/Bu
=Ts/Tm
(ships, propulsor perfor-
A mance) Advance ratioofa |(Va/(mD)/n=J/x 1
propeller
. : The horizontal distance be-
(environmental mechanics, )
tween adjacent down cross-
Ad waves) Wave length by zero |. A m
q ; ing in the direction of ad-
own-crossing
vance
2 (ships, appendage geometry) 1
R Flanking rudder taper
(ships, appendage geometry)
/R Rudder taper Cr/Cr !
(environmental mechanics, |The horizontal distance be-
Au waves) Wave length by zero |tween adjacent up crossing |m
up-crossing in the direction of advance
. . The horizontal distance be-
(environmental mechanics, )
Aw tween adjacent wave crests |m
waves) Wave length . I
in the direction of advance
(planing, semi-displacement
Aw vessels) Mean wetted length-|Lm / (BLca) 1
breadth ratio
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ITTC Acronym Name Definition or Sl-
Symbol Explanation Unit
(fluid mechanics, flow pa- ka/ms
H rameter) Viscosity g
(environmental mechanics,
u waves) Component wave di- rad
rection
(ships, hydrostatics, stabil- |The ratio of the volume of
ity, seakeeping, large ampli- |flooding water in a compart- 1
H tude motions capsizing) Vol- |ment to the total volume of
umetric permeability the compartment
Angle between ship positive
(ships, seakeeping) Wave X axis and positive direction
u of waves (long crested) or  |rad
encounter angle ) o
dominant wave direction
(short crested)
(environmental mechanics, 1
A ice) Poisson's ratio of ice
. Expectation or mean of the
Expectation or mean of the e
Hp e probability distribution of
probability distribution : .
random-varying quantity g
(fundamental, statistical)
L Expectation or population  |E(X)
mean of a random guantity
The angle between the direc-
I Wave direction tion of a component wave |rad
and the xo axis
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ITTC Acronym Name Definition or Sl-
Symbol Explanation Unit
(fluid mechanics, flow pa-
v rameter) Kinematic viscos- |u/p m?/s
ity
y (general) Degrees of free-
dom
Effective degrees of freedom
(uncertainty) Effective de-  |of uc(y) used to obtain tp(vet)
Vet grees of freedom for calculating expanded un-
certainty Up
Effective degrees of freedom
of a combined standard un-
VeffA Effective degrees of freedom gte;;?j'grté/ Sr?(t:eerrrt]:irr:(tai%sf?l;?
tained from Type A evalua-
tions alone
Effective degrees of freedom
of a combined standard un-
VeffB Effective degrees of freedom gg;%'grté/ Sr?(t:eerrrt]:irr:(tai%sfr(())l;r-]
tained from Type B evalua-
tions alone
Degrees of freedom, or ef-
_ (uncertainty)) Degrees of  |fective degrees of freedom
Y freedom of standard uncertainty u(xi)
of input estimate Xi
(rigid body motion) Rota-
Vo1, vy tional velocity around body rad/s
axis x
(rigid body motion) Rota-
V0, Vs tional velocity around body rad/s
axis y
(rigid body motion) Rota-
V%3, Ve tional velocity around body rad/s
axis z
(rigid body motion) Transla-
Vi, va tory velocity in the direction m/s
of body axis x
Vv (rigid body motion) Transla-
S tory velocity in the direction m/s
V=2, V2 .
' of body axis y
v (rigid body motion) Transla-
V213 Va tory velocity in the direction m/s
' of body axis z
Vi Any vector quantities
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(ships, ship performance)
&n Load variation coefficient of 1
the shaft revolution speed

(ships, ship performance)
&p Load variation coefficient of 1
the delivered power

(ships, ship performance)
& Load variation coefficient of 1
the ship speed
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|z Circular constant 3.1415926535 11
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Symbol y Explanation Unit
(fluid mechanics, flow pa-
rameter, ships, basic quanti-
5 ties, seakeeplng, Iarg_e_am- dm / dv kg/m?
plitude motions capsizing,
hull resistance, water jets)
Mass density of fluid
(ships, basic quantities, sail-
ing vessels) water density for
0 reference water temperature kg/ms3
and salt content
(Ships, basic quantities, ACV
DA and S.ES’ seakgeplng, Ia_rge Mass of air per unit volume |kg/m?
amplitude motions capsiz-
ing) Mass density of air
Pl |(§2)V :\r/loar;?ggazli tr;e(;hiireucs, Mass of ice per unit volume |kg/m?
(environmental mechanics, [Mass of snow per unit vol- ka/m?
PSN ice) Mass density of snow  |ume g
(environmental mechanics, ka/m?
pW ice) Mass density of water g
(environmental mechanics, o ka/m?
P4 ice) Density difference pa= WPl g
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ITTC Definition or Sl-
Symbol Acronym Name Explanation Unit
” (fluid mechanics, flow Surface tension per unit kls?
parameter) Capillarity length
- (fluid mechanics, cavitation) (Pa-po) /g 1
Cavitation number
” (ships, basic quantities) Pa
Normal stress
(environmental mechanics,
o waves) Circular wave 2nfw=2n/Tw rad/s
frequency
Variance of a probability
o2 (Uncertainty) Variance of a |distribution of (for example)
probability a randomly varying quantity
g, estimated by s?(qx)
. Standard deviation of a
ety bty s,
- distribution equal to the positive square
root of &°
(Uncertainty) s(qy) isa
biased estimator of o
(environmental mechanics,
ocl ice) Compressive strength of Pa
ice
o1 (environmental mechanics, Pa
ice) Flexural strength of ice
(fluid mechanics, cavitation)
ol . - 1
Inception cavitation number
(environmental mechanics, P
o ice) Tensile strength of ice a
(fluid mechanics, cavitation) 0w/ 1
o Vapour cavitation number (Pa-pv)/q
(fundamental, statistical)
ox Standard deviation of a xVR ¥
random quantity
(environmental mechanics, S(£,6)=S(f)Dx(£.6) where
06 waves) Directional spreading| (2= ~ rad
function Iy Dx (f,6)d6 =1
Variance of g, equal to o2 /
o2(7) Variance of n, estimated by s*(q) =
s”(ai)
n
Standard deviation of g,
o(q) Standard deviation of g equal to the positive root of
(@)
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s(q)is a biased estimator of

o(q)

Standard deviation of

experimental standard
ols(q)] deviation s(q)of g, equal to

the positive square root of

o?[s(Q)]
o2[s(@)] Variance of experimental

standard deviation s(gq)of q
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Explanation

SI-
Unit

(fundamental, statistical,
stochastic) Covariance or
correlation time

(ships, basic quantities) Tan-
gential stress

Pa

(ships, propulsor perfor-
mance) Ratio between pro-
peller thrust and total thrust
of ducted propeller

Te/ Tt

(special craft, Planing and
Semi-Displacement Vessels)
Running trim angle based on
design waterline

Angle between design water-
line and running waterline
(positive bow up)

deg

B

(ships, propulsor geometry)
Blade thickness ratio

to/ D

TDWL

(planing, semi-displacement
vessels) Reference line angle

Angle between the reference
line and the design waterline

rad

(ships, propulsor perfor-
mance) Thrust deduction
sensitivity for one propeller

AF
w=1+(37).

R

(planing, semi-displacement
vessels) Angle of attack rela-
tive to the reference line

Angle between the reference
line and the running water-
line

rad

Tsl

(environmental mechanics,
ice) Shear strength of ice

Pa

(ships, hull resistance, fluid
mechanics, flow fields) Local
skin friction, Wall shear
stress

(i (A ] Fy=0

Pa
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(seakeeping, large amplitude
motions capsizing) Heel an-

gle

rad

(solid body mechanics, rigid
body motions) Angle of roll,
heel or list

Positive in the positive sense
of rotation about the x-axis

rad

(ships, hydrostatics, stabil-
ity) Heel angle

rad

(ships, manoeuvrability)
Roll angle

rad

(seakeeping, large amplitude
motions capsizing) Heel an-
gle during offset load tests

rad

doPMT)

(seakeeping, large amplitude
motions capsizing) Maxi-
mum permitted heel angle
during ...

rad

POREQ)

(seakeeping, large amplitude
motions capsizing) Maxi-
mum permitted heel angle
during ...

rad

(seakeeping, large amplitude
motions capsizing) Actual
down flooding angle accord-
ing to ...

rad

#D(REQ)

(seakeeping, large amplitude
motions capsizing) Required
down flooding angle, see...

rad

(seakeeping, large amplitude
motions capsizing) Down
flooding angle to non-quick
draining cockpits

rad

@oH

(seakeeping, large amplitude
motions capsizing) Down
flooding angle to any main
access hatchway

rad

(ships, hydrostatics, stability
seakeeping, large amplitude
motions capsizing) Heel an-
gle at flooding

rad

PczZMAX

(seakeeping, large amplitude
motions capsizing) Angle of
heel at which maximum
righting moment occurs

rad
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Heel angle corresponding to
Pm the maximum of the statical rad
stability curve
(seakeeping, large amplitude
R motions capsizing) Assumed rad
roll angle in a seaway
(ships, hydrostatics, stabil-
Vs ity) Heel angle for vanishing rad
stability
(seakeeping, large amplitude
dw motions capsizing) Heel an- rad
gle due to calculation wind
(ships, propulsor geometry)
7 Pitch angle of screw propel- |arctg (P /(2 = R)) rad
ler
(fluid mechanics, flow fields) 2
¢ Potential function meis
(ships, propulsor geometry)
@F Pitch angle of screw propel- rad
ler measured to the face line
(planing, semi-displacement Angle between stagnatio_n
@sp vessels) épray angle line and keel (measured in  |rad
plane of bottom)
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P [Yaw angle rad
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Definition or
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SI-
Unit

(solid body mechanics, rigid
body motions, ships, ma-
noeuvrability) Angle of yaw,
heading or course

Positive in the positive sense
of rotation about the z-axis

ad

=

(fluid mechanics, flow fields)
Stream function

w = const
is the equation of a stream
surface

m3/s

(Sailing ships) Heading rela-
tive earth

rad

Yo

(ships, manoeuvrability)
Original course

rad

Yol

(ships, manoeuvrability, zig-
zag man..) First overshoot
angle

rad

Y02

(ships, manoeuvrability, Zig-
zag man..) Second overshoot
angle

rad

WaP

(ships, propulsor geometry)
Propeller axis angle meas-
ured to space fixed coordi-
nates

Angle between horizontal
plane and propeller shaft
axis

rad

bP

(ships, propulsor geometry)
Propeller axis angle meas-
ured to body fixed coordi-
nates

Angle between reference
line and propeller shaft axis

rad

yc

(ships, manoeuvrability)
Course of current velocity

rad

ys

(ships, manoeuvrability, zig-
zag man..) Switching value
of course angle

rad

YWA

(ships, manoeuvrability) Ab-
solute wind direction

rad

WWR

(ships, manoeuvrability)
Relative wind direction

rad
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» (ships, basic quantities) Cir- 27f 1s
cular frequency
» (sh_lps, basic quantltles) Ro- 2 n rad/s
tational velocity
(ships, propulsor perfor-
) mance) Propeller rotational |27 n 1/s
velocity
(environmental mechanics,
WE waves) Circular wave fre- 2zfe=2n/Tg rad/s
guency of encounter
(environmental mechanics,
ww waves) Circular wave fre- 2z fw=27n/Tw rad/s
quency
(solid body mechanics, rigid
Wx body motions) Rotational ve- rad/s
locity around body axis x
(solid body mechanics, rigid
Wy body motions) Rotational rad/s
velocity around body axis y
(solid body mechanics, rigid
oy body motions) Rotational ve- rad/s
locity around body axis z
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(ships, hull geometry, hydro-
V statics, stability,) Displace- (4/(p g) = Veu + Vap m?
ment volume
(ships, hull geometry) Dis-
Vapp placement volume of ap-  |dar/(p g) m3
pendages
(ships, hull geometry) Dis-
VBH placement volume of bare  |4sn/ (p g) m3
hull
o (sailing vessels) Displaced 3
¢ volume of canoe body
(hydrofoil boats) Foil dis- 3
Ve m
placement volume
(ships, hydrostatics, stabil-
Viw ity) Displacement volume of |Afw / (pg) m3
flooded water
o (sailing vessels) Displaced 3
K volume of keel
v (sailing vessels) Displaced m3
R volume of rudder
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Partial derivative with re-
spect to input quantity X; of
functional relationship f be-
tween measurand Y and in- |1
put quantities X; on which Y
depends, evaluated with es-
timates x; for the Xi:

uncertainty) Partial deriva-
of /ox, o )
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0 (ships, hydrostatics, stabil-
ity) Initial

A (ships, hydrostatics, stabil-
ity) attained

a (ships, hydrostatics, stabil-
ity) apparent

AB (ships, hull geometry) After
body
(ships, hull geometry) After

AP :
perpendicular

APP (ships, hull geometry) Ap-
pendages

att (ships, hydrostatics, stabil-
ity) attained
(ships, hull geometry) Bare

BH hull

BK (ships, appendage geometry)
Bilge keel
(ships, appendage geometry)

BS )
Bossing

D (ships, propulsor geometry)
Duct

q (ships, hydrostatics, stabil-
ity) dynamic

DW (§h|ps, huII_geometry) De-
sign waterline

dvn (ships, hydrostatics, stabil-

y ity) dynamic

o (ships, hydrostatics, stabil-
ity) effective

off (ships, hydrostatics, stabil-
ity) effective

EN (ships, hull geometry) Entry

f (ships, hydrostatics, stabil-
ity) false

FB (ships, hull geometry) Fore
body

FB (ships, appendage geometry)
Bow foil

Ep (ships, hull geometry) Fore
perpendicular

R (ships, appendage geometry)
Flanking rudder

ES (ships, hull geometry) Frame
spacing
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(ships, appendage geometry)
FS ;
Stern foil
W (ships, hull resistance) Fresh
water
HE (ships, hull geometry) Hull
(ships, appendage geometry)
KL
Keel
(ships, hydrostatics, stabil-
KL ) .
ity) keel line
L (ships, hydrostatics, stabil-
ity) longitudinal
(ships, hull geometry) Refer-
LR .
ence Line
(ships, hull geometry) Based
LP
on Lpp
LW (ships, hull geometry) Based
on Lwr
M (General) Model
MAX _(shlps, h_ydrostatlcs, stabil-
ity) maximum
ME (ships, hull resistance)
Faired model data
(ships, hull resistance) Raw
MR
model data
MS (shlps, hull geometry) Mid-
ship
(ships, hydrostatics, stabil-
MTL ity) longitudinal trimming
moment
oW (ships, hull resistance) Open
water
P (ships, propulsor geometry)
propeller shaft axis
(ships, hull geometry) Paral-
PB
lel body
(ships, hydrostatics, stabil-
PMT ity) Permitted
R (ships, hydrostatics, stabil-
ity) required (to be clarified)
e (ships, hydrostatics, stabil-
g ity) required (to be clarified)
RE (ships, appendage geometry)
Rudder flap
RU (ships, hull geometry) Run
RU (ships, appendage geometry)
Rudder
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S (General) Ship
(ships, hydrostatics, stabil-
ity) Sinkage, squat

s (ships, hydrostatics, stabil-
ity) Static

sat (ships, hydrostatics, stabil-

g ity) Sinkage, squat

(ships, appendage geometry)

SA .
Stabilizer

SE (ships, hull resistance)
Faired full scale data

SH (ships, appendage geometry)
Shafting
(ships, appendage geometry)

SK
Skeg
(ships, hull resistance) Raw

SR
full scale data

S (ships, hull geometry) Sta-
tion spacing

ST (ships, appendage geometry)
Strut

SW (ships, hull resistance) Salt
water

T (ships, hydrostatics, stabil-
ity) transverse

TC (ships, hydrostatics, stabil-
ity) Trim in cm

™ (ships, hydrostatics, stabil-
ity) Trim in m

TH (ships, appendage geometry)
Thruster

v (ships, hydrostatics, stabil-
ity) vertical

WG (ships, appendage geometry)
Wedge

WP (ships, hull geometry)Water
plane

WS (ships, hull geometry) Wet-
ted surface
(ships, hydrostatics, stabil-

¢ ity) at heel angle ¢

0 (ships, hydrostatics, stabil-
ity) at trim angle 6
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(fundamental, statistical,
A stochastic) Average, sample
mean

(fundamental, statistical,
CR stochastic) Population co-
variance

(fundamental, statistical,
CS stochastic) Sample covari-
ance

(fundamental, statistical,
D stochastic) Population devia-
tion

(fundamental, statistical,
DR stochastic) Population devia-
tion

(fundamental, statistical,

DS stochastic) Sample deviation

(fundamental, statistical,
E, M, MR stochastic) Expectation, pop-
ulation mean

(fundamental, statistical,
M stochastic) Expectation, pop-
ulation mean

(fundamental, statistical,
MR stochastic) Expectation, pop-
ulation mean

(fundamental, statistical,
MS stochastic) Average, sample
mean

(fundamental, statistical,
PD stochastic) Probability den-
sity

(fundamental, statistical,
PF stochastic) Probability func-
tion

(fundamental, statistical,
S stochastic) (Power) Spec-
trum

(fundamental, statistical,

S5 stochastic) Sample spectrum

(fundamental, statistical,

R stochastic) Population corre-
lation
(fundamental, statistical,

RR stochastic) Population corre-
lation
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(fundamental, statistical,

RS stochastic) Sample correla-
tion
(fundamental, statistical,

\Y stochastic) Population vari-
ance
(fundamental, statistical,

VR stochastic) Population vari-
ance
(fundamental, statistical,

VS . .
stochastic) Sample variance
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