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Version 2017 A, a
ITTC Computer Name Definition or SI-
Symbol Symbol Explanation Unit

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

(fluid mechanics, lifting sur-

2
faces) Projected area b Cw m

A, AR, (ships, basic quantities)
AREA Area in general

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing) As-
sumed centre of gravity
above keel used for cross
curves of stability

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

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

(ships, hydrostatics, stabil-

ity, seakeeping, large ampli-| .
— i 2 Distance of centre of buoy-
AB XAB tude motions capsizing) ancy from aft perpendicular

Longitudinal centre of buoy-
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 ABL of bulbous bow in longitudi-
nal plane

The cross sectional area at
the fore perpendicular.
(ships, hull geometry) Area Where the water I|nes_ are
. rounded so as to terminate on

of transverse cross-section )
At ABT the forward perpendicular  |m

of a bulbous bow (full area : .

AgT is measured by continu-
port and star-board) .

ing the area curve forward to
the perpendicular, ignoring
the final rounding;

(ships, appendage geome-

Ac AC try) Area under cut-up

Projected area of ACV or
SES cushion on water sur- |m
face

(ACV and SES) Cushion

Ac CUA
area
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Symbol 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 AD Develé)pe d blade area screw propeller outside the  |m?
boss or hub
(ships, propulsor geometry) 2
Apen ADEN Duct entry area m
(ships, propulsor geometry) 2
Apex ADEX Duct exit area m
(ships, propulsor geometry) Expanded blade area of a
Ae AE Expar;ded blade area screw propeller outside the  |m?
boss or hub
(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
AF XAF tude motions capsizing) Dis- m
tance of the centre of flota-
tion from aft perpendicular
Ar AFO (hydrofoil boats) Foil area Foil area in horizontal plane |m?
(general)
(ships, appendage geometry,
Ars AFB, AFBO |ships, manoeuvrability) Pro- m?
jected area of bow fins
Are AFE (hydrofoil boats) Emerged m2
area of foil
(hydrofoil boats) Sub- 2
Arr ASFF merged area of front foil m
Arr AFR (ships, appendage geome- |Projected frontal area of an m2
try) Frontal area appendage
(ships, appendage geometry,
Ars AFS, AFST |seakeeping) Projected area m?
of stern fins
(hydrofoil boats) Sub- 2
Ars AFS merged foil area m
(hydrofoil boats) Sub-
ArsTo AFSTO merged foil plan area at m?
take-off speed
Aer AFT (hydrofoil boats) Total foil m2
plan area
(seakeeping, large ampli-
— tude motions capsizing) Distance of centre of gravity
AG.L XAG Longitudinal centre of grav- |from aft perpendicular m
ity from aft perpendicular
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AGT

YAG

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

AGv

ZAG

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

AL

AHLT

(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

AlA

(multi-hull vessels) Strut-
hull intersection area

AM(1,J)

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

A

ASJ

(sailing vessels) Area of jib
or genoa

ALk

ALK

(sailing vessels) Lateral area
of keel

ALt

ALT

(sailing vessels) Total lateral
area of yacht

ALv

AHLV

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

Am

AM

(ships, hull geometry) Area
of midship section

Midway between fore and aft
perpendiculars

Am

ASM

(sailing vessels) Area of
mainsail

AN

ASN

(sailing vessels) Normalized
sail area

An

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

Ap

AP

(ships, propulsor geometry)
Projected blade area

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

ArB

APB

Wetted Surface Area of Pod
Main Body




ITTC Symbols
Version 2017

A, a

ITTC Computer
Symbol Symbol

Name

Definition or
Explanation

SI-
Unit

ApBF APBF

Wetted Surface Area of Bot-
tom Fin

Aps APS

Wetted Surface Area of
Strut

Ar ARU

(ships, manoeuvrability) To-
tal lateral area of rudder

ARF AF

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

ArL

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

ARmov ARMV

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

ArN ARNO

(ships, manoeuvrability)
Nominal lateral area of rud-
der

(AR + ARmov) / 2

ARrp ARP

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

ARrT ART

(ships, appendage geome-
try) Total lateral area of rud-
der

Arx + Armov

Arx ARX

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

As AS

(seakeeping, large ampli-
tude motions capsizing, sail-
ing vessels) Sail area in gen-
eral, Area of sails in profile
according to ISO 8666

(PE+1J)/2

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

Asrr ASFR

(hydrofoil boats) Sub-
merged area of rear foil

As ASI

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing) At-
tained subdivision index

Ask ASK

(ships, appendage geome-
try) Projected skeg area
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Asp ASSP

(sailing vessels) Area of
spinnaker

Ass ASS

(hydrofoil boats) Sub-
merged strut area

At ATR

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

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

Av 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/IS, IMO/HSC'2000)
Area exposed to wind

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

Aw AW

(ships, hull geometry) Area
of water-plane

Awa AWA

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

Awr AWF

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

Ax AX

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

YAZ

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

Generally tabulated in cross
curves of stability

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

Za(a)) / Ca(a)) or
Za() | na(w)

(ships, seakeeping) Ampli-
tude of frequency response
function for rotary motions

Oa(w) / Ca(w) oOF
Oa(w) | (?] (gla(®)))

a, al AC, Al

(ships, basic quantities) Lin-
ear or translatory accelera-
tion

dv/dt

m/s
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(fundamental, time and fre-
a ADMP quency domain quantity) s", in Laplace variable 1/s
Damping
(ships, performance) Re- i
a RAUG sistance augment fraction (T-Rn)/Rr !
Cylindrical system with
origin O and longitudinal x-
(ships, unsteady propeller axis as defined before; angu-
PS, cacy Propetier:ar a-(attitude)-coordinate ,
a ATT forces) Cylindrical coordi- , .
zero at 12 o'clock position,
nates » . .
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)l2
(ships, propulsor geometry)
ap ADR Developed blade area ratio Ao/ Ao !
(ships, propulsor geometry)
ae ADE Expanded blade area ratio Ae/ Ao !
i . . =1, 2,3, e.g. Euler angles
ai AT(I) (ships, seakeeplng) Attl- of roll, pitch, and yaw, re-  |rad
tudes of the floating system :
spectively
(ships, propulsor geometry)
a ADP Projected blade area ratio Ap [ Ao 1
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:
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B, BR

(ships, basic quantities, hull
geometry) Breadth, Beam or
breadth, moulded, of ships
hull

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

Centroid of the underwater
volume

Bs

BB

(multi-hull vessels) Box
beam

Beam of main deck

Bc

BCU

(ACV and SES) Cushion
beam

SES cushion beam measured
between the side walls

CIRCB

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

B/ P

Bce

(seakeeping, large amplitude
motions capsizing) Beam be-
tween centres of buoyancy
of side hulls

Broa

BFOA

(hydrofoil boats) Maximum
vessel breadth including
foils

DA(I,J)

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

BLce

BLCG

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

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

Bm

BM

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

ZBM

(seakeeping, large amplitude
motions capsizing) Trans-
verse metacentre above cen-
tre of buoyancy

Distance from the centre of
buoyancy B to transverse
metacentre M

BM =L =KM - KB
\%

ZBML

(seakeeping, large amplitude
motions capsizing) Longitu-
dinal metacentre above cen-
tre of buoyancy

WL=KML—@

BN

(fluid mechanics, flow pa-
rameter) Boussinesq number

V/ (g RH)1/2
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Boa BOA gsliaullng vessels) Beam, over m

(ships, propulsor perfor-  |n Pp%/ Va25
Bo BP mance) Taylor's propeller  |with n in revs/min, 1
coefficient based on deliv-  |Pp in horsepower, and
ered horsepower (obsolete) |Va in kn
(planing, semi-displacement
Bra BPA vessels) Mean breadth over |Ap/Lp m
chines
Bec BPC (planing, semi-displacgment Beam over chineg, excluding m
vessels) Beam over chines  |external spray strips
. - Breadth over chines at tran-
Bpr BPT (planing, semi-displacement som, excluding external m
vessels) Transom breadth .
spray strips
(planing, semi-displacement [Maximum breadth over
Bpx BPX vessels) Maximum breadth |chines, excluding external |m
over chines spray strips
Bs BS (multi-hull vessels) Hull Distance between hull centre
spacing lines
(ships, hull geometry)
Br BTR Breadth, moulded of tran- m
som at design water line
(multi-hull vessels) Tunnel  |Minimal distance of the
Brv BTUN width demihulls at the waterline |
(ships, propulsor perfor-  [n Pt%/VaZ®
Bu BU mance) Taylor's propeller with n in revs/min, 1
coefficient based on thrust | Pt in horsepower, and
horsepower (obsolete) Va in kn
(ships, hull geometry) Maxi-
BwL BWL mum moulded breadth at de- m
sign water line
BwLt BWLT I(;Ar\lg\t/)riggtﬁi?‘)STEostal water- At the water line m
(ships, hull geometry)
By BX Breadth, moulded of maxi- m
mum section area at design
water line
) . . Distance from the centre of
- (ships, hydrostatics, stabil- | ,oyancy B to the transverse
BM ZBM ity) Transverse metacentre | atacentre M. m
above centre of buoyancy BM=1, / V= KM-KB
(ships, hydrostatics, stabil- o
BM_ ZBML ity) Longitudinal metacentre | KM, - KB
above centre of buoyancy




ITTC Symbols

Version 2017 B, b
ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
(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 B waves) Bandwidth of spec- |by the number of transform |Hz
tral resolution points
(fluid mechanics, lifting sur-
b SP faces) Wing or foil span m
be BSPF (fluid mechanics, lifting sur- m
faces) Flap span
br SPRU (ships, manoeuvrability) Maximum distance from m
Rudder span root to tip
(ships, manoeuvrability)
bR SPRUME I\ ean span of rudder m
bs BST (hydrofoil boats) Span of m
struts
(hydrofoil boats) Transverse
bst BSTT horizontal distance of struts m
b BSPW (hydrofoil boats) Foil span m
wetted
Upper bound, or upper limit,
... |of the deviation of input
b+ Upper bound of the deviation quantity X; from its egtimate
Xii b+r=a+-X
Lower bound, or lower limit,
b. Lower bound of the deviation of the_deV|at|on O.f Input
quantity Xi from its estimate
Xi b =xi—a_
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(fundamental, statistical, sto-
C CR chastic) Population covari-
ance

(ships, basic quantities) Force normal to lift and

c FF2) Cross force drag (forces)

(environmental mechanics,
Cio C10M wind) Surface drag coeffi- | (0.08 + 0.065U10)1073
cient

(ships, hull resistance) In-
cremental resistance coeffi-
Ca CA cient for model ship corre- Ral (S q) 1

lation

(ships, hull resistance) Air | Raa/ (S 0)
Caa CAA or wind resistance coeffi- | _~ PaA __~ Pa A |1
DA

cient Ps S ) Ps S

(ships, performance) Admi-

213 \/3
ralty coefficient ATV Ps 1

Cabwm CADM

(ships, manoeuvrability)
CaL CAHL Coefficient of lateral area AuL/ (L T) 1
of ship

(ships, hull resistance) Ap-
Carp CAPP pendage resistance coeffi- | Rape/ (S Q) 1
cient

(ships, hull geometry)

Ce CB Block coefficient

VI(LBT) 1

Thickness Cord Ratio of
Corre CBFTC Bottom Fin 1

(ships, basic quantities) C _C .
o=

Cc cC Cross force coefficient gA

(ships, hull resistance) R.E.
cc CIRCC Froude's resistance coeffi- | 1000 Rt/ (4(K®)?) 1
cient

(fluid mechanics, lifting
Co CDSE surfaces) Section drag co- 1
efficient

(ships, hull resistance)

Co D Drag coefficient

D/(Sq) 1

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

Proportion of boat plan
needed for crew
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Cba CDA

(ships, Resistance and Pro-
pulsion, Hull resistance)
Fujiwara air or wind re-
sistance coefficient, from
wind tunnel tests

Raa/ (Av Or)

Cor CDF

(hydrofoil boats) Drag co-
efficient of foil

Dr / (Ars Q)

Cbi CDSI

(fluid mechanics, lifting
surfaces) Section induced
drag coefficient

Cobi CDI

(hydrofoil boats) Induced
drag coefficient

Di/ (Ars Q)

CoinT CDINT

(hydrofoil boats) Interfer-
ence drag coefficient

Dint/ (Ars Q)

Cbo CDO

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

Dr / (Ars Q)

Cbs CDSP

(hydrofoil boats) Spray
drag coefficient

Ds/ (Ars Q)

CbovenT CDVENT

(hydrofoil boats) Ventila-
tion drag coefficient

Dv/ (Ars Q)

Cow CDW

(hydrofoil boats) Wave
drag coefficient

Dw / (Ars Q)

Cov CDVOL

(ships, performance)
Power-displacement coeffi-
cient

Po/(p V2 V23 [2)

Cr CF

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

Re/(Sq)

Cs CFL

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

o/ (p U12)

Cro CFO

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

Rro/ (S Q)

Cru CFU

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

Rru/(SQ)

Coem CGM

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

Dimensionless GM coeffi-

cient

GM / 1AR
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Cez

CGZ

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

try)Dimensionless GZ co-
efficient

GZ |78

Cke

CKG

(ships, Geometry and Hy-
drostatics, Hull Geome-
try)Dimensionless KG co-
efficient

KG /T

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

Cl

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

R|/(p|thB)

RF(1,J)

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

CiL

CWIL

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

121/ (B L?)

Cir

CWIT

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

12 1t/ (B3L)

Ciw

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

CLSE

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

Crr

CLF

(hydrofoil boats) Foil lift
coefficient

Lr/ (Ars Q)

Cro

CLO

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

Lo/ (Ars Q)

Cro

CLOD

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

Al (B(;(;2 q)




ITTC Symbols

Version 2017 C,c
ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
hydrofoil boats) Lift coef-
Curo CLTO 1Eic,};ent at take-012f condition Lro/ (Ars a) 1
Cix CLA (_hydrofoil boats) Slope of dCL/ de 1
lift curve
(planing, semi-displace-
Cup CLBET ment vessels) Lift coeffi- A1 (Bec? q) 1
cient for dead rise surface
(fluid mechanics, lifting
Cwm CMSE surfaces) Section moment 1
coefficient
(ships, hull geometry) Mid-
Cu CMS ship section coefficient (mid- Av/(BT) 1
way between forward and aft
perpendiculars)
Cwm CM g‘g(rjr:‘s;?gotgzt;)emtcmng M/ ((Arr+ Arr) (IF-1R) ) |1
Trimming moment divided
Longitudinal trimming coef- |by change in trim which ap-
Cum CMTL ﬁciegrl]t | proximately equals
BML/L
(ships, performance) Trial
correction for propeller rate
Cn CN of revolution ai: sppeed iden- nr /s 1
tity
(ships, performance) Trial
correction for propeller rate
Cre CNP of revolution ai: pgwer iden- Por/ Pos 1
tity
ships, hull geometry) Longi-
Ce CPL Eudirr)lal prisr%atic cogl)‘ficier?t VIAxL)or Vi(AmL) !
(ships, performance) Trial
Cr CDP correction for delivered 1
power
(ships, propulsor perfor-
Cr CPD mance) Power loading coeffi-|Pp / (Ap ga Va) 1
cient
(ships, hull resistance, water
Cp CP jets) Local pressure coeffi-  |(p-po)/(p V?/2) 1
cient
ships, hull geometry) Pris- |Va/(AxL/2)or
Cra CPA Enat?c coeffi%ient, af)tlgr body |Va/ EAM L/ 2)) !
(ships, hull geometry) Pris- | V& / (Ax Lg) or
Cee CPE matic coefficient, entrance | V& / (Aw Lg) !
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(ships, hull geometry) Pris- | V&/ (Ax L /2)or

Cer CPF matic coefficient fore body | V& / (Aw L/ 2) !

Co CPI (sailing vessels) Center of 1

. pressure for A

(ships, hull resistance) Pres-

Crr CPR sure resistance coefficient, |Re/(SQ) 1
including wave effect
(ships, hull geometry) Pris- | V& / (Ax Lr) or

Cer CPR matic coefficient, run VR [ (Am LR) !
(ACV and SES) Aerodynamic 2

Cer CPR profile drag coefficient Ro/ (paVe©Ac/2) !
(ships, hull resistance) Vis-

Cpv CPV cous pressure resistance coef-|Rpyv / (S Q) 1
ficient
(ships, propulsor perfor-

Cor CQS mance) Torque index Q/(ArasD) !
(fundamental, statistical, sto-

CR CR chastic) Population covari-
ance
(ships, hull resistance) Re-

Cr CR siduary resistance coefficient Rr/(S ) 1
(environmental mechanics,

Cr CRA waves) Average reflection 1
coefficient
(ships, manoeuvrability, sea-

Cr CRDS keeping) Directional stability |Yy (N - muxg) - Ny (Yr - mu) [N?s?
criterion
(environmental mechanics,

Ci(f) CRF waves) Reflection coefficient 1
amplitude function
(sailing vessels) Residuary

Cru CRU resistance coefficient (up- Rru/ (S Q) 1
right)

cs S (fundamental, statistical, sto-
chastic) Sample covariance
(ships, hull resistance) Spray

Cs CSR resistance coefficient Rs /(S a) !
(ships, hull geometry) Wetted

Cs 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
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Thickness Cord Ratio of
Cstc CSTC Strut 1
(ships, hull resistance) Total
Cr cT resistance coefficient Rr/(Sa) 1
) (ships, propulsor perfor-
Cr CTHS mance) Thrust index T/ (Ae Gs) !
(ships, propulsor perfor-
mance) Thrust loading coef- _
Crm CTH ficient, energy loading coef- | [(Apqn) = (Te/ Ae) [ Qa |1
ficient
(ships, hull resistance) Tel- 5
Cr CTLT fer's resistance coefficient |9 R &/ A7) !
(ships, hull resistance, water T,
C,, jets) Thrust loading coeffi- | T—" 55— 1
cient: 2P0 A,
(ships, hull resistance) Quali-
Cro CTQ fied resistance coefficient  |C7"/ (1H7IR) .
(sailing vessels) Total re-
Cru cTu sistance coefficient (upright) Rru/(S ) 1
(ships, hull resistance) Re- 3
Crv CTVOL sistance displacement Rr/ (V") 1
(sailing vessels) Total re-
Cryp CTPHI sistance coefficient with heel |Rt,/ (S q) 1
and leeway
(ships, unsteady propeller
Cuv SI(UV) forces) Generalized stiffness
(ships, hull resistance) Total
Cv v viscous resistance coefficient Rv/(Sa) !
(planing, semi-displacement
Cv CSP vessels) Froude number V / (Bcg 9)Y2 1
based on breadth
(ships, hull geometry) Pris-
Cve CVP matic coefficient vertical VI(AwT) !
(ships, hull resistance) Wave
Cw cw making resistance coefficient Rw/(Sq) !
(ships, hull geometry) Water
Cwa CWA plane area coefficient, aft Awal (BL/2) !
(ACV and SES) Cushion
Cwe cwe wave making coefficient !
(ships, hull geometry) Water
Cwr CWF plane area coefficient, for- |Awr/(BL/2) 1
ward
(ships, hull geometry) Water
Cwe cw plane area coefficient Awe /(L B) !
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(ships, hull resistance) Wave
Cwe CwpP pattern resistance coefficient, 1
by wave analysis
(sailing vessels) Wave re-
Cw WU sistance coefficient (upright) !
(ships, hull geometry) Maxi- [Ax/ (B T),where B and T
Cx CX mum transverse section coef- |are measured at the position |1
ficient of maximum area
(ships, hull resistance) Air or
wind resistance coefficient,
Cx CXA usually from wind tunnel Raal (Av tr) !
tests
C (sailing vessels) Force coeffi- 1
X cients
(fundamental, statistical, sto-
Cxx XXCR chastic) Auto-covariance of a|(x(t) - XE)(x(t + 7) - xF)E
stationary stochastic process
(fundamental, statistical, sto-
chastic) Cross-covariance of _E _UB\E
Coy XYCR two stationary stochastic pro- (X(®) - Xt +7) - ¥7)
cesses
C (sailing vessels) Force coeffi- 1
Y cients
C (sailing vessels) Force coeffi- 1
’ cients
(ships, hull geometry) Volu- 3
Cv cvoL metric coefficient Vil 1
(planing, semi-displacement 3
Ca CbL vessels) Load coefficient A1 (Beep g) !
(ACV and SES) Cushion 3/
Ca CLOAD loading coefficient A1 (g pahc™) !
(fluid mechanics, flow pa- 12
¢ S rameter) Velocity of sound E/p) m/s
(ships, propulsor geometry,
Co.7 Co7 appendage geometry)Chord |Chord length at r/R=0.7 m
length
(ships, propulsor geometry,
appendage geometry) Chord
¢ CH, LCH length, chord length of a foil m
section
c CHC (hydrofoil boats) Chord m
¢ length at centre plane
(hydrofoil boats) Chord
CF CFL length of flap m
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ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
(ships, hull resistance, water
Ces jets) Energy velocity coeffi- 1
cient at station s
(hydrofoil boats) Chord
CFT CHTI length at foil tips m
(environmental mechanics, |The average :rate of ad-
e VG waves) Wave group velocity |vance of the energy in a fi- |m/s
or celerity nite train of gravity waves
c (uncertainty) Sensitivity co- c = oflox. 1
' efficient ' H
The part of the Chord de-
Ghips, geometry and iydro- |, B0 e e
CLE CHLE statics, propulsor geometry) he G tor Li dthe |M
Chord, leading part the Generator Line and the
pitch helix at the considered
radius
ésrr(‘)'gjiS%prpg::;gfrg,eﬁumiztry’ The expanded or develope_d
Cm CHM, CHME |mechanics, lifting surfaces area of a propeller blade di- m
X vided by the span from the
hydrofoil boats) hub to the tip, Agr/ S
Mean chord length P, ART
(ships, hull resistance, water
Cns jets) Momentum velocity co- 1
efficient at station s
(hydrofoil boats) Distance of
CPF CPFL centre of pressure on a foil or m
flap from leading edge
(fluid mechanics, lifting sur-
faces, ships, appendage ge-
R CHRT ometry) Chord length at the m
root
The displacement between
middle of chord and the
cs S (ships, propulsor geometry) |blade reference line. Posi- m
Skew displacement tive when middle chord is at
the trailing side regarding
the blade reference line
(hydrofoil boats) Chord
es CSTR length of a strut m
(hydrofoil boats) Chord
CsF CHSF length of strut at intersection m
with foil
(ships, appendage geometry)
cr CHTP Chord length at the tip m
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The part of the Chord de-
limited by the Trailing Edge
- and the intersection between
CTE CHTE Chord, trailing part the Generator Line and the |™
pitch helix at the considered
radius
(environmental mechanics, T — Al 727 .
Cw VP waves) Wave phase velocity b/ Tw =y /27 in deep|my/s
or celerity water
(environmental mechanics, const = cw
Cwi VP(I) waves) Wa_lve phase velocity for periodic waves in deep |m/s
of harmonic components of a water
periodic wave
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Computer
Symbol

ITTC
Symbol

SI-
Unit

Definition or

Name Explanation

DR

(fundamental, statistical,
stochastic) Population devi-
ation

DEP

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

D, DI

(ships, basic quantities)
Diameter

DP

(ships, propulsor geometry,
propulsor performance)
Propeller diameter

FF(1)

(ships, basic quantities)
Drag (force)

Force opposing translatory
velocity, generally for a
completely immersed body

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

Do

DCO

(ships, manoeuvrability,
turning circles) Inherent
steady turning diameter
Or = 0o

Do’

DCON

(ships, manoeuvrability,
turning circles) Non-
dimensional inherent steady
turning diameter

Do/ Lpp

Dc

DC

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

D¢’

DCNO

(ships, manoeuvrability,
turning circles) Non-
dimensional steady turning
diameter

Dc/ Lpp

Dc

DC

(fluid mechanics, cavitation)
Cavity drag

Dr

DRF

(fluid mechanics, lifting
surfaces, hydrofoil boats)
Foil drag

Force in the direction of
motion of an immersed foil

Drr

DFF

(hydrofoil boats) Drag force
on front foil

CorArr(

Drr

DFA

(hydrofoil boats) Drag force
on rear foil

CorArrQ

Dn

DHUL

(multi-hull vessels) Hull
diameter

Diameter of axis symmetric
submerged hulls

Dhuv

DH(U,V)

(ships, basic quantities),
Generalized hydrodynamic
damping

HF I Ay
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(fluid mechanics, lifting For finite span foil, the
D DRIND surfaces, hydrofoil boats) |component of lift in the di- |N
Induced drag rection of motion
(fluid mechanics, lifting Due to mutual interaction of
Dint DRINT surfaces, hydrofoil boats) |the boundary layers of inter- [N
Interference drag secting foil
(ships, propulsor geometry,
D, water jets) Nozzle discharge m
diameter
(fluid mechanics, lifting
Dp DRSE surfaces) Section or profile [Streamline drag N
drag at zero lift
D Pressure differential of flow
p Pa
rate transducer
(hydrofoil boats) Profile
Dro DRFO drag for angle of attack Streamline drag N
equal to zero lift
Deg DPB g/lsg;mum Diameter of Pod m
(fundamental, statistical,
DR DR stochastic) Population devi-
ation
(fundamental, statistical,
DS DS stochastic) Sample devia-
tion
Dsp DRSP (hydrofoil boats) Spray drag |Due to spray generation N
Dsr DRST (hydrofoil boats) Strut drag N
(ships, unsteady propeller
Duv DA(U,V) forces) Generalized damp-
ing
(hydrofoil boats) Ventilation|Due to reduced pressure at
Dv DRVNT drag the rear side of the strut base N
Dw DRWA (hydrofoil boats) Wave drag fDue to propagation of sur- N
ace waves
(multi-hull vessels) Hull
Dx DX diameter at the longitudinal m
position "X"

Dx(f,0), (environmental mechanics, |S(/0)=S(NDx(£0) where
Dx(w,u), DIRSF yvaves) D'irectional spread- TDx(f ’ H)d 0 =1 rad
ing function <
q D. DI (s_hips, basic quantities) m

Diameter
(underwater noise)
d DIDR Distance hydrophone to m

acoustic centre
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ITTC Computer Name Definition or SI-
Symbol Symbol Explanation Unit
(ships, hull geometry sea-
keeping, large amplitude
d T motions capsizing)) m
Draught, moulded, of ship
hull
(seakeeping, large ampli-
q tude motions capsizing) 1
Density coefficient for sub-
merged test weights
(ships, hull geometry)
da TA, TAP Draught at aft perpendicular m
q CLEARD (ships, propulsor geometry) |Clearance between propeller m
b Propeller tip clearance tip and inner surface of duct
(ships, hull geometry)
dr TF, TFP Draught at forward perpen- m
dicular
(ships, propulsor geometry)
h DH Boss or hub diameter 2Th m
dha DHA Hub diameter, aft Aft c!lam_eter of the hub, not m
considering any shoulder
Fore diameter of the hub,
dht DHF Hub diameter, fore not considering any shoul- |m
der
(ships, hull geometry) De- i . ”
dkL KDROP sign drop of the keel line Tap - Tro alias “keel drag” |m
(ships, hull geometry) (Ta + TF) / 2 for rigid bodies
O ™, TMS Draught at midship with straight keel m
(planing, semi-displacement |Vertical depth of trailing
dtr DTRA vessels) Immersion of tran- |edge of boat at keel below |m
som, underway water surface level
(ships, manoeuvrability)
ey YART Rate of change of course dy /dt rad/s
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(fluid mechanics, flow
E EL parameter) Modulus of Pa
elasticity
E EM Mainsail base m
(fundamental, statistical,
E MR stochastic) Expectation,
population mean
E E EN (ships, basic quantities) j
Energy
E EM (sailing vessels) Mainsail m
base
(environmental mechanics,
Ei MEI ice) Modulus of elasticity of Pa
ice
(ships, hull resistance, water
jets) Total energy flux at 1,2, P
E, station s (kinetic + potential .QP(Z u+ » gjxj]uinidA W
+ pressure)
(ships, hull resistance, water
jets) Total axial (in & 1,2, P
B direction) energy flux at J;;[P[z He ¥ P 95% )J‘nidA W
station s
(fluid mechanics, flow fields)|
¢ ED Density of total flow energy pNl2+ptpgh Pa
(planing, semi-displacement [Distance between Na and
eA ENAPP vessels) Lever of appendage |centre of gravity (measured |m
lift force Na normally to Na)
(planing, semi-displacement |Distance between Ng and
es ENBOT vessels) Lever of bottom centre of gravity (measured |m
normal force Ng normally to Ng)
i - Distance between propeller
(planing, semi-displacement I d centre of
erN ENPN vessels) Lever of propeller centreline an ceg | m
normal force Nex gravity (measured along
shaft line)
(planing, semi-displacement |Distance between Npp and
erp ENPP vessels) Lever of resultant of |centre of gravity (measured |m
propeller pressure forces Npp [normally to Npp)
(planing, semi-displacement |Distance between Nps and
ers ENPS vessels) Lever of resultant  |centre of gravity (measured |m
propeller suction forces Nps [normal to Nps)
(planing, semi-displacement |Distance between Nrp and
erp ENRP vessels) Lever of resultant of |centre of gravity (measured |m
rudder pressure forces Nrp  |normal to Nrp)
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fluid mechanics, boundar
F CQF I(ayers) Entrainment factory 1/(Ue dQ 7 dx) !
FB (hull geometry) Fore body
(environmental mechanics, |Distance over water the
FETCH wind) Fetch length wind blows m
= F. FO (ships, basic quantities) N
Force
(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
F tude motions capsizing)
Centre of flotation of the
water plane
(seakeeping, large ampli-
F tude motions capsizing)
Wind force - IMO/IS
= F. FO (ships, basic quantities) N
Force
FX, (solid body mechanics,
FO FO(1), F(1) |loads) Force in direction of N
body axis x
, £y (solid body m_echgnicg,
F*2 F0(2), F(2) :)oads) F_orce in direction of N
ody axisy
, F7 I(soldid)body mecganics, f
F% / oads) Force in direction o N
FO3). F(3) body axis z
EX |(SOICi|d)b0dy mecganics, f
F1 ’ oads) Force in direction o N
FO(L), F(1) body axis x
= F1 (ships, basic quantities) Mo- |First order moment of a Nm
ment of forces force distribution
(solid body mechanics,
Fl F1(1), F(4) |loads) Moment around body Nm
axis x
(solid body mechanics,
F1 F1(2), F(5) |loads) Moment around body Nm
axis y
(solid body mechanics,
Fl3 F1(3), F(6) |loads) Moment around body Nm
axis z
= (solid body m_echgnicg,
F2 FO(2), F(2) Iboads) F_orce in direction of Nm
ody axis y
£z (solid body m_echgnicg,
F3 F0(3), F(3) :)oads) F_orce in direction of Nm
ody axis z
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(solid body mechanics,
Fa F1(1), F(4) |loads) Moment around body Nm
axis x
(solid body mechanics,
Fs F1(2), F(5) |loads) Moment around body Nm
axis y
(solid body mechanics,
Fe F1(3), F(6) |loads) Moment around body Nm
axis z
(seakeeping, large ampli-
tude motions capsizing) Distance of centre of buoy-
FB XFB Longitudinal centre of buoy- jancy from forward perpen- |m
ancy, Lcg, from forward per- |dicular
pendicular
(ships, hull resistance) R.E.
FC¢ CIRCF Froude's frictional resistance |1000 Re / (4(K)?) 1
coefficient
Friction deduction force in Towina force aoolied to a
self-propulsion test. Skin q Ig pph del
friction correction in a self- | oce to correct the mode
Fo SFC . . resistance for different Re  |N
propulsion test carried out at
. . between model and full
the ship self-propulsion scale
point '
(ships, hydrostatics, stabil-
Iy, seakgepmg, Ia_rg_e ampli- Distance of centre of flota-
FE XFF tude motions capsizing) tion from forward perpen- |m
Longitudinal centre of float- | ..
; dicular
ation, Lcr, from forward per-
pendicular
: : - _ |Force opposing translatory
FHy FF(1) (ghlps, basic quantities) Re velocity, generally for a N
sistance, Drag (force) .
completely immersed body
= FE(2) (ships, basic quantities) Force normal to lift and drag N
2 Cross force (forces)
= FE(3) (ships, basic quantities) Lift |Force perpendicular to N
3 (force) translatory velocity
(ships, hydrostatics, stabil-
=5 XEG ity) Longitudinal centre of  |Distance of centre of gravity m
F gravity from forward per-  |from forward perpendicular
pendicular
(seakeeping, large ampli-
tude motions capsizing) . .
FG XFG Longitudinal centre of grav- Distance of centre of gravity m
. . |from forward perpendicular
ity, from forward perpendic-
ular
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Fu (sailing vessels) Heeling N
force of sails
(solid body mechanics, iner-

h tial and hydro properties)

P FH(V) Generalized hydrodynamic N
force
(ice going vessels) Normal Pro_jection of hull - ice inter-

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

normal

(ice going vessels) Tangen- Erojecti_on of the hull - ic<_a

Fir FTIC L interaction force on the di- |N
tial ice force on a body ) )

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

Fi F(1) forces) Vibratory force 1=12,3 N
(ships, seakeeping) Wave . .

Fu FS(2) excited lateral shear force Alias horizontal! N

Fn FS(3) (Sh'.p s, seakeeping) Wave Alias vertical! N
excited normal shear force

£p Ep (hull geometry) Fore perpen-
dicular

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

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

Fr N rameter) Froude number Vi@gL) 1

Fr (sailing vessels) Driving N
force of sails
(hydrofoil boats) Froude

Frc FNC number based on chord V /(g cm)*? 1
length
(fluid mechanics, flow pa-

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

Fry FNIC number based on ice thick- [V / (g hi)*? 1
ness
(hydrofoil boats) Froude

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

Frv FV rameter) Froude displace- |V / (g VA?)? 1
ment number

= FS(l) (solid body mechanics, FS0, SO, N

loads) Shearing force
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(solid body mechanics,
loads) Force or load acting S — £SO, N
FSu FS(U) at a given planar cross-sec- FSI L FISl- — ME Nm
tion of the body, general- =
ized, in section coordinates!
FT (solid body mechanics,
FT ’ loads) Tensioning or normal |F*%; N
FS(1) f
orce
(planing, semi-displacement |Drag forces arising from ap-
Fra ETAPP 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-
vessels) Bottom frictional ~ {tom drag forces assumed
Fre FTBOT force (parallel to reference |acting parallel to the refer- N
line) ence line
(planing, semi-displacement Drag forces arising from
vessels) Keel or skeg drag
Frk FTKL keel or skeg, assumed to act |N
force (parallel to reference .
line) parallel to the reference line
(planing, semi-displacement |Drag forces arising from in-
vessels) Additional rudder  [fluence of propeller wake on
Frre FTRP drag force (parallel to refer- |the rudder assumed to act N
ence line) parallel to the reference line
(solid body mechanics, MFy = MM,
Fu F(U) loads) Force, generalized, |Fi = FY% N
load, in body coordinates Fsvi = FY
(ships, unsteady propeller |ju=1,..,6 N
Fu FG(I) forces) Generalized vibra- |u=1, 2, 3: force N
tory force u=4,5, 6: moment Nm
Fy (sailing vegsels) Vertical N
force of sails
(ice going vessels) Compo-
Fxi FXIC nents of the local ice force N
(fundamental, statistical)
Fx XPF Probability function (distri- 1
bution) of a random quantity
EX (solid body mechanics,
Fx FO(1), F(1) loads) F_orce in direction of Nm
body axis x
(fundamental, statistical)
Joint probability function
Fay XYPF (distribution) function of !
two random quantities
(ice going vessels) Compo-
Fy FYIC nents of the local ice force N
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= (solid body m_echgnicg,
Fy FO(2), F(2) Iboads) F_orce in direction of N
ody axis y
(ice going vessels) Compo-
Fai FZIC nents of the local ice force N
£7 |(SOICi|d)b0dy mecganics, f
F: ; oads) Force in direction o N
F0@3), F(3) body axis z
Functional relationship be-
tween measurand Y and in-
put quantities Xi on which Y
f (uncertainty) Function depends, and between out- |1
put estimate y and input esti-
mates Xi on which y de-
pends.
(fundamental, time and fre-
quency domain quantity,
f FR ships, seakeepir_lg, environ- omw=1/T Hy
mental mechanics, wave,
ships, basic quantities)
Frequency
(ships, hull geometry, hydro-
statics, stability, seakeeping, |From the freeboard mark-
f FREB large amplitude motions, ings to the freeboard deck, |m
capsizing) according to official rules
Freeboard
(ships, propulsor geometry)
f FBP Camber of a foil section m
ships, appendage geometr . .
f FM E:arr?ber g? an at?ro?oil ora Y I\/_IaX|mum separation of me- m
hvdrofoil dian and nose-tail line
Y!
(ships, hull resistance) Ratio of tangential force to
f FC Y L normal force between two |1
Friction coefficient - .
sliding bodies
(planing, semi-displacement Distance between Raa and
f FRAA vessels) . . centre of gravity (measured |m
AR Lever of wind resistance gravity
Ran normal to Raa)
(planing, semi-displacement |Distance between Rap and
fap FRAP vessels) Lever of appendage |centre of gravity (measured |m
drag Rap normal to Rap)
(ships, hull geometry) Area
foL CABL coefficient for bulbous bow |8t/ (4 T) !
(ships, hull geometry) Tay-
fer CABT lor sectional area coefficient |Aet / Ax 1

for bulbous bhow
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(fundamental, time and fre-
f EC quency domain quantity) 1/T Hyz
c Basic frequency in repeating c
functions
(ships, propulsor geometry)
o FD Camber of duct profile m
f FE (ships, seakeeping) Fre- 1/ Hyz
£ quency of wave encounter E
(planing, semi-displacement |Distance between Rr and
fr FRF vessels) Lever of frictional |centre of gravity (measured |m
resistance Re normal to Rg)
(|'ce going ve_ssels) Coeffi- Ratio of tangential force to
cient of friction between sur-
fio CFRD ) normal force between two |1
face of body and ice (dy- . . .
. bodies (dynamic condition)
namic)
(ice going vessels) Coeffi- .
fis CFRS cient of friction between sur- I(?r? dsiiairgrtla)as above (static 1
face of body and ice (static)
f_ FS(l) (fluid mechanics, flow fields)|Strength of force fields, usu- m/s?
! Mass specific force ally only gravity field gi
(planing, semi-displacement |Distance between Rk and
fi FRK vessels) Lever of skeg or centre of gravity (measured |m
keel resistance Rk normal to Rk)
(fluid mechanics, lifting sur-
fL FML faces) Camber of lower side m
(general)
(environmental mechanics, Frequency at which the
fp FRPK waves) Spectral peak in fre- . yaty . Hz
spectrum has its maximum
quency
f FRRC (environmental mechanics, 1/ Hyz
R waves) Frequency resolution R
(planing, semi-displacement |Distance between ARrp and
fr FDRR vessels)Lever of augmented |centre of gravity (measured |m
rudder drag 4Rrp normal to 4Rrp)
(fundamental, time and fre-
quency domain quantity, en- 1/T
fs FS, FRSA  |vironmental mechanics, S . Hz
period in repeating spectra
waves) Frequency of sam-
pling, Sample frequency
. . Distance between axial
(planing, semi-displacement thrust and centre of gravit
fs FSL vessels) Lever of axial pro- g Y m
(measured normal to shaft
peller thrust l
ine)
(planing, semi-displacement |Distance between Rt and
fr FRT vessels) Lever of total re- centre of gravity (measured |m
sistance Rt normal to Rr)
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(ships, hull geometry) Sec-
fr ATR tional area coefficient for  |Ar/ Ax 1
transom stern
(fluid mechanics, lifting sur-
fu FMU faces) Camber of upper side m
(environmental mechanics,
fw FW waves) Basic wave fre- 1/Tw Hz
quency
(environmental mechanics,
_ waves) Frequencies of har-
fi FW(1) monic components of a peri- fw Hz
odic wave
(fundamental, statistical)
fx XPD Probability density of a ran- |d Fx/ dx
dom quantity
(fundamental, statistical)
iy XYPD Joint probability density of |8°F,, / (oxdy)
two random quantities
f, (ships, seakeeping) Natural 1/T, Hz
frequency of heave
(ships, seakeeping) Natural
fo frequency of pitch 11T Hz
f, (ships, seakeeping) Natural 1/, Hyz

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

GO(l)

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

Gi=G"=m’%g

G1(l)

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

Gs+i = GYi = gikj Xk G
— ol
= M7j g;

Nm

GG

GGV

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

El zK_Go +E1

GGH

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

GGL

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

GGv

GG1

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

K_Glz KG o+@1

GM

(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)

GM es

GMEFF

(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,

GML

(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

G(U)

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

Gu=muw Qv

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

GZ

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

GZ = AZ — AGv sSing-
AG+ €0S ¢

GZ wax

GZMAX

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

Gz

GAP

(ships, propulsor geometry)
Gap between the propeller
blades

2rrsin(p)/z

G, GR

(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)

GMR

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

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

X=-00.. 0

Oi

G1(l)

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

m/s?

GMR

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

E(g) = Ig()fu(x)dx

X=-00.. 00

gMR

GMR

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

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

X=-00.. 0
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(fundamental, statistical, M(g(t)) = lim(L/T Jg(t)dt)
gMR GMR stochastic) Mean of a func- t=-T/2..+T/2
tion of a random quantity T =-0 ... 40
(fundamental, statistical,
MS GMS stochastic) Average or sam- |A(g(t)) = 1/T [g(t)dt
g ple mean of a function of a t=0..+T
random quantity
(solid body mechanics,
loads) Gravity field strength, |gi = g )
9 G() generalized, in body coordi- |gs+i =0 m/s
nates
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HT

(fluid mechanics, flow fields)
Total head

e/w = h +p/w +qg/w

HT

(ships, basic quantities)
Height

HBL

(fluid mechanics, boundary
layers) Boundary layer
shape parameter

516

(sailing vessels) Side force

Hi1

HT1

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

Hss

H35

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

Hce

HVCG

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

Hpk

HCLDK

(multi-hull vessels) Deck
clearance

Minimum clearance of wet
deck from water surface at
rest

Hqd

HD

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

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

He

HQF

(fluid mechanics, boundary
layers) Entrainment shape
parameter

©-6)16

Hu

HH

(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

HL

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

Hmo

HMO

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

4 (m0)1/2
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ITTC Computer Name Definition or SI-
Symbol Symbol Explanation Unit
(fluid mechanics, cavitation)
Hn HTNT Net useful head of turbo-en- m
gines
Hsk HSK (ACV and SES) Skirt depth m
: Depth of strut from still wa-
Hss HSS (multi-hull vessels) Strut terFI)ine to strut-hull intersec- |m
submerged depth tion
Hrc HTC (ships_, propulsor geometry) |Distance be_tween the propel- m
Hull tip clearance ler sweep circle and the hull
(fluid mechanics, cavitation)
Hu HTUS Total head upstream of m
turbo-engines
(environmental mechanics, |The vertical distance be-
Hu HU waves) Wave height by zero |tween a trough and a succes- |m
up-crossing sive crest
The vertical distance from
Hu HW (environmental mechanics, |wave crest to wave trough, m
waves) Wave height or twice the wave amplitude
of a harmonic wave. 7c - 5t
(environmental mechanics, |Average of the highest one
Hwa/3 H13D waves) Significant wave third zero down-crossing m
height wave heights
(environmental mechanics, |Average of the highest one
Hwi/ad H13D waves) Zero down-crossing |third zero down-crossing m
significant wave height wave heights
(environmental mechanics, |Average of the highest one
Hwa1/3u H13U waves) Zero up-crossing sig- third zero up-crossing wave |m
nificant wave height heights
(environmental mechanics,
waves) Wave height esti-
Hwv HWV mated from visual observa- m
tion
(environmental mechanics,
waves) Estimate of signifi-
Ho HWDS cant wave height from sam- m
ple deviation of wave eleva-
tion record
h HS (fluid mechanics, flow fields) |4zo ,
. . . . m
Static pressure head Zo-axis positive vertical up!
(ships, basic quantities,
h DE ships, manoeuvrability) m
Depth, Water depth
(seakeeping, large amplitude
h motions capsizing) Maxi- m
mum tank height
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H, h

ITTC
Symbol

Computer
Symbol

Name

Definition or
Explanation

SI-
Unit

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

ho

HO

(ships, propulsor geometry)
Immersion

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

hy

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

hes

HBS

(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

HVCG

(hydrofoil boats) Height of
centre of gravity foil borne

Distance of centre of gravity
above mean water surface

hr

HFL

(hydrofoil boats) Flight
height

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

m

hi

HTIC

(ice going vessels) Thickness
of ice

h;

HJ

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

hk

HKE

(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

DEME

(ships, manoeuvrability)
Mean water depth

hp

HSP

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

ing)

hr

HRU

(planing, semi-displacement
vessels) Wetted height of

rudders
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Symbol Symbol Explanation Unit

hen HTSN (ice going vessels) Thickness m
of snow cover

h (ACV and SES) Stern seal  |Distance from side wall keel

ss HSS hei m
eight to lower edge of stern seal

(planing, semi-displacement

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

ID

(fluid mechanics, flow fields)
Induction factor

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

1

I, IN

(ships, basic quantities) Mo-
ment of inertia

Second order moment of a
mass distribution

(sailing vessels) Fore trian-
gle height

l12
123
I3

12(1,2)
12(2,3)
12(3,1)

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

IH(U,V)

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

oF 1oV,

IN(I,9)

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

Alias mass moments of iner-
tia

las

ASI

(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

\YTAY

IXY

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

ly, lyy,

Y, 1YY,

(solid body mechanics, iner-
tial and hydro properties)
Pitch moment of inertia
around the principal axis y
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ITTC Computer Name Definition or SI-
Symbol Symbol Explanation Unit
(solid body mechanics, iner-
tial and hydro properties) 2
% 1Yz Real products of inertia in kgm
case of non-principal axes
(solid body mechanics, iner-
tial and hydro properties) 2
2, |z 12,122, Yaw moment of inertia kgm
around the principal axis z
(solid body mechanics, iner-
tial and hydro properties) 2
la 12X Real products of inertia in kgm
case of non-principal axes
(fundamental, time and fre-
i I quency domain quantity) Im-| /-1 1
aginary unit
(multi-hull vessels) Half an- |Angle of inner water line
el ANENIN gle of entrance at tunnel (in- |with reference to centre line |rad
ner) side of demihull
. Angle of outer water line
iEo ANENOy  |(multi-hull vessels) Half an- wit?x reference to centre line |rad
gle of entrance at outer side .
of demihull
Angle of waterline at the
ic ANEN (ships, hull geometry) Angle |bow with refe_rence to centre rad
of entrance, half plane, neglecting local shape
at stem
The distance between the
(ships, propulsor geometry) |propeller plane and the gen-
Ie RK 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
i ANRU (ships, hull geometry) Angle [stern with reference to the rad
of run, half centre-plane, neglecting lo-
cal shape of stern frame
The axial displacement of a
_ (ships, propulsor geometry) blade section Which_ occurs
Is RAKS ' . when the propeller is m
Rake, skew-induced : .
skewed. Aft displacement is
positive rake
The axial displacement of
_ (ships, propulsor geometry) the blade reference line from
IT RAKT ’ the propeller plane m
Rake, total co BT )
Ic +1s= CsSIng
Positive direction is aft.
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ITTC Computer Name Definition or
Symbol Symbol Explanation

SI-
Unit

(ships, propulsor perfor-
J JEI mance) Propeller advance  [Va/ (D n)
ratio

(sailing vessels) Fore trian-
gle base

(ships, propulsor perfor-
Ja JA mance) Apparent or hull ad- [V/ (D n)=Vux/ (D n)
vance ratio

(ships, propulsor perfor-
JH JH mance) Apparent or hull ad- [V /(D n) =Vu/ (D n)
vance ratio

(ships, propulsor perfor-
Jp JP mance) Propeller advance Ve /(D n)
ratio for ducted propeller

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

Jro JPQ

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

JpT JPT

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

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

JT JT

(ships, hull resistance, water

VR JVR jets)) Jet velocity ratio

ViV

(fundamental, time and fre-
J J quency domain quantity) In- |-oo ...4+00
teger values
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Symbol

ITTC
Symbol

Name

Definition or
Explanation

SI-
Unit

(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 C1

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

nps / Nbm

Ko C2

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

Ns/ Nm

ZKA

(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

Kapp KAP

(ships, performance) Ap-
pendage correction factor

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

ZKB

(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

K¢ CIRCK

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

(4 7)Y2 Fry or
(4m/g) 2Vl VA

Kri KF(1)

(ships, unsteady propeller
forces) Vibratory force
coefficients

Fi/ (p n2 D%

Kry KF(U)

(ships, unsteady propeller
forces) Generalized vibratory
force coefficients

According to definitions of
Kri and K
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ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
(ships, hydrostatics, stability,
seakeeping, large amplitude |Distance from centre of grav-
KG ZKG motions capsizing) Centre of |ity G to the moulded base or |m
gravity above moulded base |keel K
or keel
(ships, hydrostatics, stability,
seakeeping, large amplitude | .
= motionz cgpsizi?\g) V(ra)rtical Distance from centre of grav-
Kg ZKAG . ity, g, to the moulded base or |m
centre of gravity of added or keel K
removed weight above
moulded base or keel
K (ships, propulsor geometry, | gH
H water jets) Head coefficient: | n2p*
(ships, hydrostatics, stability,
seakeeping, large amplitude |Distance from the transverse
KM ZKM motions capsizing) Trans-  |metacentre M to the moulded |m
verse metacentre above base or keel K
moulded base or keel
(ships, unsteady propeller
Kwmi KM(I) forces) Vibratory moment  [Mi/ (p n?D°) 1
coefficients
(ships, hydrostatics, stability,
seakeeping, large amplitude |Distance from the longitudi-
KM L ZKML 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 KP mance) Delivered power co- |Pp/ (p n* D) =2 7 Kq 1
efficient
(ships, unsteady propeller 2 N2
Kp KPR forces) Pressure coefficient p/pn”DY) 1
(ships, propulsor perfor-
Ko KQ mance, hull resistance, water |Q / (p n?> D®) 1
jets)) Torque coefficient
K (ships, hull resistance, water | Q, 1
& jets) Flow rate coefficient: | np3
(ships, propulsor perfor-
K KQO mance) Torque coefficient of Ko 1
Q0 propeller converted from be- | QIR
hind to open water condition
(ships, propulsor perfor-
mance) Torque coefficient of
Ker KQT propeller determined from !
thrust coefficient identity
(ice going vessels) Average 2 N5
Ko KQICMS coefficient of torque in ice Qua/ (pw ia” D7) 1
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Ksc KSC

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

Qsc/ (pn?D°)

Ksh KSH

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

Qst/ (p n* D)

Kr KR

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

R/ (p D* n?)

Kr KT

(ships, propulsor perfor-
mance) Thrust coefficient

T/ (p n? D%

Ktp KTD

(ships, propulsor perfor-
mance) Duct thrust coeffi-
cient

To/ (p n? D%)

Ktia KTICMS

(ice going vessels) Average
coefficient of thrust in ice

Tia/ (pw nia? D%

Ktp KTP

(ships, propulsor perfor-
mance) Ducted propeller
thrust coefficient

Te / (p n*> DY)

Kyt KTT

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

Krp+ Kb

(uncertainty) Coverage fac-
tor

For calculation of expanded
k 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

2n/Lw = o’y

1/m

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

(Cv-Cro)/Cro

k RDGX

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

(|xx/m)1/2

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

(uncertainty) Coverage fac-
tor for probability p

For calculation of expanded
uncertainty Up = kpuc(y)
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SI-
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ke

KP

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

Ks

SK

(fluid mechanics, flow pa-
rameter) Sand roughness

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

Ks

KHS

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

kX1 kXX

RDGX

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

(|xx/m)1/2

Ky, Kyy

RDGY

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

(lyy/m)llz

ka kZZ

RDGZ

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

(Izz/m)1’2

k()

WDC

(ships, hull resistance) Wind
direction coefficient

Caal Cano
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. Reference length of ship
L L (ships, hull g'eometry) (generally length between  |m
Length of ship i
the perpendiculars)
L L LE (ships, basic quantities) m
’ Length
L FE@3) (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
(fluid mechanics, lifting sur-
Lo LFO faces) Lift force for angle of |CroArT q N
attack of zero
(hydrofoil boats) Profile lift
Lo LFO force for angle of attack of |CLoArr q N
zero
(ACV and SES) Deformed
Le LB bag contact length m
(ships, manoeuvrability, sea-
Lo LSB keeping) Static stability lever Ny /¥y m
(planing, semi-displacement
Lc LC vessels) Wetted chine length, m
underway
Le LAC (ACV and SES) Cushion m
length
(ships, hydrostatics, stabil- Longltudlnal_ distance from
) o reference point to the centre
Lce XCB ity) Longitudinal centre of fb h m
buoyancy (LCB) of buoyancy, B such as Xmcr
from Midships
(ships, hydrostatics, stabil- Longltudlnal_ distance from
) o reference point to the centre
Lcr XCF ity) Longitudinal centre of  flotati h m
flotation (LCF) 0 otat_lon,_F such as Xwmcr
from Midships
(ships, hydrostatics, stabil- Longltudlnal_ distance from a
) o reference point to the centre
Lco XCG ity) Longitudinal centre of f . h m
ravity (LCG) 0 graV|_ty, G such as Xmce
9 from Midships
(multi-hull vessels) Length  [Length of prismatic part of
Lon LCH of centre section of hull | hull m
Les LCS (multi-hull vessels) Length  [Length of prismatic part of m
of centre section of strut strut
(ships, propulsor geometry)
Lo LD Duct length m
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(ships, propulsor geometry) Axial distance between lead-
Lpen LDEN Duct entry part length ing edge of duct and propel- |m
ler plane
(ships, propulsor geometry) Axial distance between pro-
Lpex LDEX PS, prop 9 y peller plane and trailing edge|m
Duct exit length
of duct
(ships, manoeuvrability, sea-
Lq LSR keeping) Damping stability |[(Nr - muxg) / (Yr - mu) m
lever
From the forward perpendic-
L LEN (ships, hull geometry) ular to the forward end of
E Length of entrance parallel middle body, or
maximum section
(ACV and SES) Effective
Le LACE length of cushion Ac/Be m
(sailing vessels) Effective
Lerr LEFF length for Reynolds Number m
L LE (ships, appendage geometry) |Measured in direction paral- m
F Length of flap or wedge lel to keel
(hydrofoil boats) Lift force
Lr LF on foil CLAFTQ N
(hydrofoil boats) Lift force
Lrr LFF on front foil CLArQ N
(hydrofoil boats) Lift force
Lrr LFR on rear foil CLArRR(Q N
Lrs LFS (ships, hull _geometry) used for structures m
Frame spacing
L LH I(g;:g:r']'hu” vessels) Box Length of main deck m
(ACV and SES) Horizontal
Ln LH spacing betvv'een'lnner and needs clarification m
outer side skirt hinges or at-
tachment points to structure
(sailing vessels) Hydrody-
L namic lift force N
(planing, semi-displacement
Lk LK vessels) Wetted keel length, m
underway
(planing, semi-displacement
Lm LM vessels) Mean wetted length, |(Lk + Lc) / 2 m
underway
L LNH (multi-hull vessels) Length  [Length of nose section of m
NH of nose section of hull hull with variable diameter
L LNS (multi-hull vessels) Length  [Length of nose section of m

of nose section of strut

strut with variable thickness
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(ships, hull geometry)
Loa LOA Length, overall m
(ships, hull geometry)
Los LOS Length, overall submerged m
(ships, hull geometry) i
Lp LP Length of parallel middle Length of_constant trans
body verse section
Ly
(underwater noise) _ Prms
Ly SPL Sound pressure level = 10log,,, pZ dB, Pres
ref
=1 pPa
(ships, hull geometry)
Lee LPB Length of Pod Main Body m
(ships, hull geometry) Code length of bottom fin
Leer LPBF Length of Bottom Fin under pod main body m
(ships, hull geometry)
Lep LPP Length between perpendicu- m
lars
(planing, semi-displacement . . .
Ler LPRC vessels) Projected chine Length of chine projected in
a plane parallel to keel
length
L LPS (ships, hull geometry) Code length of strut between m
PS Length of Upper Strut forward edge and aft edge
From section of maximum
(ships, hull geometry) area or after end of parallel
Lr LRU Ps, g y middle body to waterline ter-|m
Length of run - .
mination or other designated
point of the stern
L LS (multi-hull vessels) Strut Length of strut from leading m
S length to trailing edge
(ACV and SES) Distance of
Ls LS leading skirt contact_ point needs clarification m
out-board or outer hinge of
attachment point to structure
L
(underwater noise) 1
L SRNL Underwater sound radiated P d
s noise level at a reference dis-| + 20 log;, l ldB, dres
tance of 1m dref
=1m
(planing, semi-displacement
Lss LSB vessels) Total length of m
shafts and bossings
Len LSH (multi-hull vessels) Length m

of submerged hull
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(ships, hull geometry) Sta-
Lss LSS tion spacing m
Lo LTO g?ﬁ;igfg# boats) Lift force CLioArr @ N
(planing, semi-displacement
LvHp LVD vessels) Vertical component N
of hydrodynamic lift
(planing, semi-displacement
Lvs LVS vessels) Hydrostatic lift Due to buoyancy N
. : The horizontal distance be-
(environmental mechanics, .
Lw LW tween adjacent wave crests |m
waves) Wave length ; I
in the direction of advance
(environmental mechanics, . .
Lwv LWV waves) Wave length esti- v'\c:\?:urfod ;n ;?ie(z)glrectlon of m
mated by visual observation propag
(ships, hull geometry)
Lt LWL Length of waterline m
(ships, hydrostatics, stabil-
ity, seakeeping, large ampli- i
! XTA tude motions capsizing) Xee - Xee m
Longitudinal trimming arm
(seakeeping, large amplitude
| motions capsizing) Arm of m
dynamic stability corrected
for free surfaces - IMO/table
(seakeeping, large amplitude
I motions capsizing) Maxi- m
mum tank length
(ships, manoeuvrability, sea-
Iy LSB keeping) Static stability lever Ny /¥y m
: : e Streamwise dimension of a
(fluid mechanics, cavitation) o
lc LC Cavity lenath fully-developed cavitating |m
yleng region
(planing, semi-displacement |Distance between centre of
Icp LCP vessels) Lever of resultant of [pressure and aft end of plan- |m
pressure forces, underway  |ing surface
(ships, manoeuvrability, sea-
lq LSR keeping) Damping stability |(Nr - muxg) / (Yr - mu) m
lever
(hydrofoil boats) Horizontal
Ie L EEF distance of centre of pres- m

sure of front foil to centre of
gravity
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(hydrofoil boats) Horizontal
distance between centres of
les LEFR pressure of front and rear I+ Ir m
foils
The length of the hub, in-
Ih LH Hub length cluding any fore and aft m
shoulder
Length of the hub taken
from the propeller plane to
ha LHA Hub length, aft the aft end of the hub includ-|™
ing aft shoulder
Length of the hub taken
from the propeller plane to
I LHF Hub length, fore the fore end of the hub in- |
cluding fore shoulder
(hydrofoil boats) Horizontal
distance of centre of pres-
IR LERF sure of rear foil to centre of m
gravity
(ships, manoeuvrability,
Ir LHRD turning circles) Loop height rad/s
of r-o 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
lw motions capsizing) Wind m
heeling lever
(ships, manoeuvrability,
ls LWRD turning circles) Loop width rad
of r-o curve for unstable ship
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M

M1, F1

(ships, basic quantities) Mo-
ment of forces

First order moment of a
force distribution

Nm

M

MO

(ships, basic quantities) Mo-
mentum

Ns

MR

(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
axisy

MY

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

Nm

MSP

(hydrofoil boats) Vessel
pitching moment

Nm

MS

(hull geometry) Midships

MN

(fluid mechanics, flow pa-
rameter) Mach number

V/ic

MB(I)

(solid body mechanics,
loads) Bending moment

I:Sl2 ' FSl3

Nm

CIRCM

(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

MLF

(hydrofoil boats) Load factor
of front foil

Lrr /4

Mes

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

Nm

Mi

M(1)

(ships, unsteady propeller
forces) Vibratory moment

i=1,2,3

Nm
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MB(3),
FS(6)

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

Alias horizontal!

Nm

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

[ pu; (ujn;)dA

A

MB(2),
FS(5)

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

Alias vertical!

Nm

MR

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

MLR

(hydrofoil boats) Load factor
of rear foil

Lrr /4

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

Nm

MS

(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

MS

(fundamental, statistical,
stochastic) Average, sample
mean

MT(1),
FS(4)

(ships, seakeeping) Wave
excited torsional moment

Nm

MT

MT,
MB(1)

(solid body mechanics,
loads) Twisting or torsional
moment

FSl 1

Nm

Mrc

MTC

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

Nm/cm

Mtm

MTM

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

ACwTL

Nm/m




ITTC Symbols
Version 2017

M, m

Computer
Symbol

ITTC
Symbol

Name

Definition or
Explanation

SI-
Unit

Muv MA(U,V)

(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+ = MTj
Masi, j = MY
Ma+i, 3+ = M

(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

My, M(1),

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

Nm

M, M(2),

(solid body mechanics,
loads) Moment around body
axisy

Nm

M(3)

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

Nm

M, MA,
MASS

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

kg

m XACB

(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

m SHIPMA

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

W/g

kg

m BLCK

(ships, hull resistance)
Blockage parameter

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

MO(1,J),
MA(1,J)

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

Mij = m Jij

kg
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M1(1,J)

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

Alias static moments of
mass

mzzz )
Mss5

M2(2,2),
MA(5,5)

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

m=ss,
Me6

M2(3,3),
MA(6,6)

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

m?2j ,

M2(1,J),

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

Alias mass moments of iner-
tia

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)

MN

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

[ s(f)df

Mssc

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

Mx

XMS

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

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

xAE = yE

xSE=xV/n
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N FR N (ships, basic quantities) Fre- |Alias RPS (RPM in some Hy
' quency or rate of revolution |propulsor applications)
i . INumber of input quantities
N (L:th]ceJ;?]'t?t% )SNumber of in- Xi on which the measurand Y |1
putq depends
(ships, manoeuvrability, sea-
keeping) Yaw moment on
N Mz body, moment about body z- Nm
axis
N, M(3) (solid body mechanics,
N ; ’ loads) Moment around body Nm
F1(3), F(6) axis 2
(planing, semi-displacement L;];t df;)rgssir?éllisrllgg I(r)ofrlnos\f)'
Na NAPP vessels) Appendage lift force gssumg d to act normall tE) N
(normal to reference line) . y
reference line
(planing, semi-displacement |Resultant of pressure and
N NBOT vessels) Bottom normal buoyant forces assumed act- N
B force (normal to reference  |ing normally to the reference
line) line
N NPR (ships, propulsor geometry) 1
P Number of propellers
(planing, semi-displacement Resultant of propeller pres-
vessels) Propeller pressure .
Npp NPP force (normal to reference sure forces acting normally |N
line) to the reference line
(planing, seml-dlsplac_ement Resultant of propeller suc-
vessels) Propeller suction . X
Nps NPS force (normal to reference tion forces acting normally |N
line) to the reference line
(ships, manoeuvrability, sea-
keeping) Derivative of yaw
Nr NR moment with respect to yaw N Tor Nms
velocity
(planing, semi-displacement Resultant of rudder pressure
vessels) Rudder pressure i
Nrp NRP force (normal to reference forces acting normally to the [N
line) reference line
(ships, manoeuvrability, sea-
keeping) Derivative of yaw . ’
N: NRRT moment with respect to yaw ON/of Nms
acceleration
NVR (ships, hull resistance, water | Us: 1
jets) Nozzle velocity ratio: .
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Nv

NV

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

ON /ov

Ns

Ny

NVRT

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

ON/ov

Nms

Ns

ND

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

ON /00

Nm

Number of repeated observa-
tions

FR, N

(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

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

FRICMS

(ice going vessels) Average
rate of propeller revolution
inice

Hz
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(seakeeping, large amplitude
oG motions capsizing) Height of m
centre of gravity above wa-
terline
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p P. PO (ships, basic quantities) W
Power
p PT (fluid mechanics, boundary Pa
layers) Total pressure
P PITCH (ships, propulsor geometry) m
Propeller pitch in general
(sailing vessels) Mainsail
P P height m
(ships, seakeeping) Mean
Paw PAW power increased in waves
p PB (ships, performance) Brake |Power delivered by prime
B power mover
(fundamental, statistical,
PD PD stochastic) Probability den- 1
sity
Py PD. PP (ships, performance) Deliv- 0w W
ered power, propeller power
(ships, hull resistance, water
P, jets) Delivered Power to W
pump impeller
p PDI (ice going vessels) Delivered 27 Omn W
D! power at propeller in ice A TIA
P PE. PR (§h|ps, performance) Effec- RV W
tive power, resistance power
(ships, hull resistance, water
Fe jets) Effective power: RrenUo w
(fundamental, statistical,
Pr PF stochastic) Probability func- 1
tion
p PECU (ACV and SES) Power of lift W
FCU fan
(ACV and SES) Power of
Prsk PFSK skirt fan w
(ships, performance) Indi- |Determined from pressure
P PI o W
cated power measured by indicator
(ships, propulsor perfor-
P PJ mance) Propeller jet power |77 TVa w
(ships, hull resistance, wa-
Pse ter jets) Effective Jet Sys- | Q,H,,, w
tem Power
(propulsion, propulsor)
Pm PM Propeller mean pitch m
(propulsion, propulsor)
Pwe PMB Blade mean pitch m
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(ships, manoeuvrability,
seakeeping) P-number,
Pn PN heading change per unit 1
rudder angle in one ship
length
Pe PD PP (ships, performance) Deliv- 0o W
' ered power, propeller power
(ships, hull resistance, wa-
Poe ter jets) Pump effective Q,H, w
power:
(ships, performance) Effec-
PR PE, PR tive power, resistance power RV W
Ps PS [()Sohvlvpesr performance) Shaft Power measured on the shaft |W
Py PTH (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
p (uncertainty) Probability Il‘%VEI of confidence: 0 <p < 1
(solid body mechanics, rigid
p P body motions) Rotational ve- rad/s
locity around body axis x
(fluid mechanics, flow fields)
p PR, ES Pressure, density of static Pa
flow energy
D PR (fluid mechanics, boundary Pa
layers) Static pressure
(ships, propulsor geometry)
p PDR Pitch ratio P/D 1
ISO Symbol: P/D
0 PR (ships, unsteady propeller Pa
forces) Pressure
(ships, manoeuvrability)
p OX, P Roll velocity, rotational ve- 1/s
locity about body x-axis
(fluid mechanics, flow fields)
Po PO Ambient pressure in undis- Pa
turbed flow
(ships, hull resistance, water
Po PRO jets) Ambient pressure in un- N/m2
disturbed flow
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(fluid mechanics, cavitation)
PA PA Ambient pressure Pa
DAC PACO (fluid mechanics, cavitation) Ab_solute a}rr_lblent pressure at Pa
Collapse pressure which cavities collapse
(fluid mechanics, cavitation) Absolute ambient pressure at
PAI PAIC " ' which cavitation inception |Pa
Critical pressure
takes place
PBM (ACV and SES) Mean bag Pa
Ps pressure
Pss PBS E)?ei\s/u?er:‘d SES) Bow seal Pressure in the bow seal bag [Pa
(fluid mechanics, cavitation) |Pressure within a steady or
Pc PC . . . Pa
Cavity pressure quasi-steady cavity
: : e Pressure, may be negative,
pci PCIN (fl_u!d mec_hanlcs, cavitation) I. e. tensile strength, neces- |Pa
Initial cavity pressure .
sary to create a cavity
(ACV and SES) Mean effec-
Pee PCE tive skirt pressure Pa
PCU (ACV and SES) Cushion Mean pressure in the cush- Pa
Peu pressure ion
PET (ACV and SES) Fan total Pa
PFT pressure
(ACV and SES) Cushion
PR PLR pressure to length ratio Peu/Le Pa/m
(ships, hull resistance, water
P, jets) Local static pressure at Pa
station s
Dsk PSK (AC\{ and SES) Skirt pres- Pa
sure in general
Pss PSS [(),?e(;;/uigd SES) Stern seal Pressure in the stern seal bag [Pa
(fluid mechanics, cavitation) . |
pv PV Vapour pressure of water At a given temperature! Pa
(solid body mechanics, rigid
body motions) Rates of
p PR change of components of ro- rad/s?
tational velocity relative to
body axes
(ships, manoeuvrability)
. Roll acceleration, angular 2
P OXRT, PR acceleration about body x- dp / dt s
axis
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Q Q

(ships, performance) Torque

Po/w

Nm

Q

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

QYss

QF,
Q QFLOW

(fluid mechanics, flow fields)
Rate of flow

Volume passing across a
control surface in time unit

m?3/s

(fluid mechanics, boundary
layers) Entrainment

b
A dy
a

m?/s

(ships, hull resistance, water
jets) Impeller torque

Nm

Qaw QAW

(ships, seakeeping) Mean
torque increased in waves

Nm

Qss QBS

(ACV and SES) Bow seal air
flow rate

Air flow rate to the bow seal

m?3/s

Qo

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

m3/s

Q° QCF

(fundamental, balances and
system related) Convective
flux

QYss

Qcu QCU

(ACV and SES) Cushion air
flow rate

Air flow rate to cushion

m3/s

QP QDF

(fundamental, balances and
system related) Diffusive
flux

QYss

Q" QFL

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

Inward positive!

QYss

Qrs QFB

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

Nm

Qrs QFS

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

Nm

QA QIMS

(ice going vessels) Average
torque in ice

Nm

Q

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

m3/s

QM QDM

(fundamental, balances and
system related) Molecular
diffusion

QYss

Q" QPN

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

Qs
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Qr QRU

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

Nm

Qs QSP

(ships, propulsor perfor-
mance) Spindle torque

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

positive if it increases pitch

Nm

QRT

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

dq / dt

QYss

Qsc QSPC

(ships, propulsor perfor-
mance) Centrifugal spindle
torque

Nm

QsH QSPH

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

Nm

Qss QSS

(ACV and SES) Stern seal air
flow rate

Air flow rate to the stern seal

m3/s

Qr QT

(ACV and SES) Total air vol-
ume flow

m3/s

Q' QDT

(fundamental, balances and
system related) Turbulent
diffusion

QYss

Qs QTS

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

m3/s

(uncertainty) Random quan-
tity

o

(uncertainty) Arithmetic
mean or average

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

QU

q UNQ

(solid body mechanics,
loads) Load per unit length

N/m

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

rad/s

q PD, EK

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

p V?]2

Pa

q PD, EK

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

p VZ[2
see 3.3.2

Pa
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q oY, Q

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

1/s

q QR

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

rad/s?

Ja QA

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

p Va?l2

Pa

Ok

(uncertainty) kth observation
of q

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

1

PDWR,

IR EKWR

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

p Vwr?l 2
see 3.4.2

Pa

Qs QS

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

p Vs? 2

Pa

q OYRT, QR

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

dg/ dt

1/s?

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

rad/s?
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(fundamental, time and fre-

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

R R RE (ships, basic quantities) Re- |Force opposing translatory N

’ sistance (force) velocity

R RD (ships, basic quantities) Ra- m
dius

R RDP (ships, propulsor geometry) m
Propeller radius
(ships, hull resistance) Incremental resistance to be

O ; added to the smooth ship re-

Ra RA Model-ship correlation al- . N
lowance sistance tq comp_let_e the

model-ship prediction

Raa RAA (ships, hull resistance) Air or N
wind resistance

Roep RAP (ships, hull _resistance) Ap- N
pendage resistance
(ships, hull resistance)

RaR RAR Roughness resistance N

ACV and SES) Intake mo-

Rask RASK Enentum resistgnce of skirt  [PAQTs VA N
(ships, seakeeping, sailing

Raw RAW vessels) Mean added re- N
sistance in waves
(ACV and SES) Total aero-

Rat RAT dynamic resistance Rm+ Ro N
(ships, hull resistance) Re-  [Rtm[(1 + k) Crmc + Cr] /
sistance corrected for differ- |[(1 + k) Cem + Cr]

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

Rc RCS turning circles) Steady turn- m
ing radius

Re RN (fluid mechanics, flow pa- VL/v 1
rameter) Reynolds number
(fluid mechanics, flow pa- > 2

Reo.7 RNO7 rameter) Propeller Reynolds | Re, — C0-7\/VA +(0.72nD)" |4
number at 0.7 R ' 1%

(fluid mechanics, boundary
layers) Reynolds number - .

Reox RDELS ba)ged )on d>i/splacement thick- U= 0 [V Or Ued /v !

ness
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(fluid mechanics, boundary
layers) Reynolds number

Res RTHETA based on momentum thick- U@ /v or UeO/v !

ness

R RE (ships, hull resistance) Fric- |Due to fluid friction on the N

F tional resistance of a body |surface of the body

(ships, hull resistance) Fric-

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

ReINT RFINT tional resistance interference [Remn - £ Rr N
correction
(multi-hull vessels) Fric-

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

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

Ri RH namic resistance Rw + Rwer N

R RH (fluid mechanics, flow pa-  |Area of section divided by m

H rameter) Hydraulic radius  |wetted perimeter

(sailing vessels) Resistance

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

Ri increase due to side (induced N

resistance)
(ice going vessels) Net ice i

R RI resistance Rit - Riw N

Rit RIT ('.Ce going \{essels) Total re- Ship towing resistance in ice |N

sistance in ice
(ice going vessels) Hydrody- .
Riw RIW namic resistance in presence To_tal_ vv_ater resistance of N
of ice ship inice
The displacement from the
. propeller plane to the gener-
Rk RAKG SQ&%S’ propulsor geometry) ator line in the direction of |m
the shaft axis. Aft displace-
ment is positive rake.
R« RKEEL (planing, semi-displacement N
vessels) Keel drag
(ACV and SES) Intake mo-

Rw RM mentum resistance in general paQTVa N
(ACV and SES) Intake mo-

Rmcu RMCU mentum resistance of cush- |paQcu Va N

ion
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(ships, hull resistance) Pres- |Due to the normal stresses

Rp RP . N
sure resistance over the surface of a body

Reag RPAR (planing, seml_-Q|spIacement Drag_due to inlet and outlet N
vessels) Parasitic drag openings
(planing, semi-displacement

Rps RSP vessels) Pressure component N
of spray drag
(ships, hull resistance) Vis- |Due to normal stress related

Rpv RPV . . . N
COus pressure resistance to viscosity and turbulence
(fundamental, statistical,

RR RR stochastic) Population corre-
lation
(ships, hull resistance) Re- i i

Rr RR siduary resistance Rt-RroOr Rt-Rro N
(ships, hull resistance) Re-

RRrBH RRBH siduary resistance of the bare N
hull
(multi-hull vessels) Residu-

Rri RRINT ary resistance interference  |RrwvH - £ Rr N
correction
(multi-hull vessels) Residu-

RRrRMH RRMH ary resistance correction of  |Rtmn - Remn N
multi-hull
(sailing vessels) Residuary

RRu resistance (upright) N

Rs RS (Sh.' ps, hull resistance) Spray Due to generation of spray [N
resistance

RS RS (fundamental, statistical, sto-
chastic) Sample correlation
(ships, hydrostatics, stability,

Ry, RS sealgeepmg, Igr_ge amplltgde 1
motions capsizing) Required
subdivision index

R RT (planing, sem|-d|§placement Total towed resistance N
vessels) Total resistance
(ships, hull resistance, water

RTsH RTBH jets) Total resistance of bare N
hull
(multi-hull vessels) Total re-

Rri RTINT sistance interference correc- |Rtvn - Z Rt N
tion
(multi-hull vessels) Total re-

R RTMH sistance of multi-hull vessel N
(sailing vessels) Total re-

Rty RTU sistance (upright) N
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(sailing vessels) Total re-
R, RTUH sistance when heeled Riu+R, N
R (ships, propulsor perfor- Resistance of a podded drive
U RU ) . : N
mance) Pod unit resistance |unit
(ships, unsteady propeller |ju=1,..,6 N
Ru R(V) forces) Generalized vibra- |u=1, 2, 3: force N
tory bearing reaction u=4,5, 6: moment Nm
Ry RV (s_hips, hull'resistance) Total Re + Rey
Viscous resistance
(planing, semi-displacement
Rvs RSV vessels) Viscous component |Cr Sws gs N
of spray drag
(ships, hull resistance) Wave |Due to formation of surface
Rw RW making resistance waves N
(ships, hull resistance) Wave |Associated with the break
Rwe RWB breaking resistance down of the bow wave N
(ACV and SES) Resistance
Rwer RWET due to wetting N
Rue RWP (ships, hul! resistance) Wave N
pattern resistance
x(t)x(t + T)E = Rxx(7)
(fundamental, statistical, Rxx(7) = Rux(-7)
R XXRR stochastic) Auto-correlation |if x is ergodic: xxR, xxRR,
e of a stationary stochastic Rux(7) = x(t)x(¢ + 7)MR Rxx
process Rux(7) = | Sxx(w)cos(wr)dt
7=0.. 00
(fundamental, statistical)
Rxx XXMR Auto-correlation of aran-  [x xE
dom quantity
(fundamental, statistical,  [x(t)y(t + 7)F = Ry(2)
stochastic) Cross-correlation |Ryx(7) = Ryy(-7) R
Ryy XYRR of two stationary stochastic |if x, y are ergodic: XY%, Ry
processes Ryy(7) = x(t)y(t + 7)MR
(fundamental, statistical)
Rxy XYMR Cross-correlation of two ran-|x y&
dom quantities
(planing, semi-displacement
R RPI vessels) Induced drag gpVigr N
(sailing vessels) Resistance
Ry RTUHA increase due to heel (with N
zero side force)
(solid body mechanics, rigid
r R body motions) Rotational ve- rad/s
locity around body axis z
r RD (ships, basic quantities) Ra- m
dius
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LR

(ships, propulsor geometry)
Blade section radius

OZ,R

(ships, manoeuvrability)
Yaw velocity, rotational ve-
locity about body z-axis

1/s

r(Xi,xj)

(uncertainty) Estimated cor-
relation coefficient

r(xi, Xj) = u(xi, X;)/(u(xi) u(x))

(ships, unsteady propeller
forces) Cylindrical coordi-
nates

Cylindrical system with
origin O and longitudinal x-
axis as defined before; angu-
lar a-(attitude)-coordinate ,
zero at 12 o'clock position,
positive clockwise looking
forward, r distance measured
from the x-axis

(seakeeping, large amplitude
motions capsizing) Effective
wave slope coefficient

I'c

OZzCl

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

1/s

I'c

OZCINO

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

rc Lpp/ Ucor 2 Lpp/ Dc

h

RH

(ships, propulsor geometry)
Hub radius

RR

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

rad/s?

OZRT, RR

(ships, manoeuvrability)
Yaw acceleration, angular
acceleration about body z-
axis

dr/dt

1/s?
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S, AWS

(ships, hull geometry) Area
of wetted surface

S

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

SeH + Sapp

SO

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

SeHo + SappPo

SMo(1,J)

Zero™ order moment of a
scalar quantity

/5ijds =0ijS

Slij

SM1(1,J)

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

,[eiijkds

Szij

SM2(1,9)

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

[exixigjm Xmds

Sa

SRA

(ships, propulsor perfor-
mance) Apparent slip ratio

1-V/(nP)

Sa

AS

(sailing vessels) Sail area in
general

(PE+1J)/2

Sapp

SAP

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

SAPPO

SAPO

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

SeH

SBH

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

SBHo

SBHO

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

CIRCS

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

s/v?

Sc

SC

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

SH

THL

(fluid mechanics, flow fields)
Total head loss

ShHo

SSHO

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

Total wetted area of side
walls under way on cushion




ITTC Symbols

Version 2017 S, s
ITTC Computer Name Definition or SI-
Symbol Symbol Explanation Unit
(environmental mechanics, [Weight of salt per unit
Si SAIC h - . i : 1
ice) Salinity of ice weight of ice
_ (environmental mechanics,
2'?2)) E:gz waves) Incident wave power m?/Hz
! spectral density
S SK (sailing vessels) Wetted sur- M2
K face area of keel
Sy(f), Syy(f), |EWSF, (ships, seakeeping) Wave el- m2s
Sy(®), Syy(w) |EWSC evation auto spectral density
(environmental mechanics,
g”g)’) Ewgg waves) Wave power spectral m?/Hz
n(@ density
(ships, propulsor perfor- i
SR SRR mance) Real slip ratio 1-Val(nP) 1
S SR (sailing vessels) Wetted sur- m2
R face area of rudder
(environmental mechanics,
gr?;))) EE?E waves) Reflected wave m?/Hz
' power spectral density
(planing, semi-displacement |Wetted area between design
Ss SWS vessels) Area wetted by line or stagnation lineand  |m?
spray spray edge
(ACV and SES) Wetted area .
SsHe SSHC of side hulls under way on Total wetted area of S'de. m?
; walls under way on cushion
cushion
(ACV and SES) Wetted area .
SsH SSH of side hulls under way off Total wetted area of side m?
; walls under way off cushion
cushion
(fluid mechanics, flow pa-
St SN rameter) Strouhal number fL7v 1
(seakeeping, large amplitude
STIX STIX motions gapsmng) Actual 1
stability index value accord-
ing to ...
(seakeeping, large amplitude
STIX STIXR motions capsizing) Required 1
stability index value, see ...
(fundamental. coordinate  |Sjj = S%
and space related) General- |Si 3+j = S%j"
Suv S(UV) ized moment of a scalar Sz+i,j = S
quantity distributed in space [Ss+i 3+ = S%j
(environmental mechanics, |Weight of dissolved salt per
Sw SAWA ice) Salinity of water unit weight of saline water
(planing, semi-displacement |Area bounded by stagnation
Sws SWB vessels) Wetted bottom area, |line, chines or water surface |m?

underway

underway and transom
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ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
Swek SWBK Wetted surface area of bilge M2
keels
(planing, semi-displacement |Principal wetted area
Swhp 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 spray
SwHE SWHE vessels) Wetted hull area, ’ . m?
underway area and wetted side area,
w/0 wetted transom area
(planing, semi-displacement Wetted area 9f the hull sid_e 2
Swhs SWSH vessels) Area of wetted sides above t_he chine or the design|m
water line
(planing, semi-displacement |Wetted area between design
Sws SWS vessels) Area wetted by line or stagnation lineand  |m?
spray spray edge
(fundamental, statistical,
S YXSR stochastic) Power spectrum S XRRSR
or autospectral power den-
sity of a stochastic process
(fundamental, statistical,
stochastic) Cross-power RRSR
Sy XYSR spectrum of two stationary |
stochastic processes
S¢ (w,1) S2ZET (environmental mechanics,
So (w,1) S2TET waves) Two dimensional 1
etc. etc. spectral density
(environmental mechanics, 2
g”g’)e) ) STHETA waves) Directional spectral ;2 d/HZ/
dOH density
(fundamental. coordinate
s S and space related) Any sca- fds
lar quantity distributed,
maybe singularly, in space
(fundamental, time and fre- ozif
S S guency domain quantity) i+ " 1/s
. aplace transform
Complex variable
(ships, basic quantities) Dis-
S SP tance along path m
(seakeeping, large amplitude
S motions capsizing) Wave 1
steepness
(ships, manoeuvrability,
SF SPF stopping man.) Distance m

along track, track reach
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Symbol Symbol Explanation Unit
Density of total diffusive
s ST(1,J) (fluid mechanics, flow fields) [momentum flux due to mo- Pa
! ' Total stress tensor lecular and turbulent ex-
change
sV, SV(1,J) (fI_UId mechanics, flow fields) Pa
Viscous stress
s (uncertainty) Pooled experi- |5 ;¢;y e square root of s?
P mental standard deviation P
§2 (uncertainty) Pooled esti- 1
p mate of variance
207 _ 2 . acti
s2(q) (uncertainty) Experimental > (.q) =S (qk.)/n ; estimated 1
q variance of the mean variance obtalngd from a
Type A evaluation
(uncertainty) Experimental Positive square root of
s(q) standard deviation of the 2 q 1
mean s°(@)
(uncertainty) Experimental
s*(q,) variance from repeated ob- 1
servations
(uncertainty)_ Experimental Positive square root of
s(q,) standard deviation of re- s2(q, ) 1
peated observations K
sRij SR(1,J) Turbulent or Reynolds stress |p viv;R Pa
From mean X, determined
: : from n independent repeated
¥ava (uncertainty) Experimental . .
s°(X;) variance of Input mean observations Xik, estimated |1
variance obtained from a
Type A evaluation.
X (uncertainty) Standard devi- |Positive square root of L
SUA ation of input mean s%(X1)
S(q.7) (un_certalnty) Estimate of co- 1
variance of means
s(X, ,X_J) (un_certalnty_) Estimate of co- 1
variance of input means
sv SINKV (ships, perf(_)rmance) Sink- C_hgnge of draft, fore and aft, 1
age, dynamic divided by length
(fundamental, statistical) ~ [x>1?,
Sx XDS Sample deviation of aran-  |unbiased random estimate of |1

dom quantity

the standard deviation
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ITTC
Symbol
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Definition or
Explanation

SI-
Unit

(ships, hull geometry, sea-
keeping, large amplitude
motions capsizing) Draught,
moulded, of ship hull

TC

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

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

T TIC

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

(ships, propulsor perfor-
mance) Propeller thrust

T YHA

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

Heeling moment/A4

To1 T1

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

mo/m1

To2 T2

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

(mO/m2)1/2

T1 TIC1

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

T1/3d T13D

Significant wave period

By downcrossing analysis

T1/3u T13U

Significant wave period

By upcrossing analysis

T2 TIC2

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

T3 TIC3

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

Ta TA, TAP

(ships, hull geometry)
Draught at aft perpendicular

Tap TAD, TAPD

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

Taw TAW

(ships, seakeeping) Mean
thrust increase in waves

CIRCT

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

TV

Tc TC

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

1/fc
duration of cycles in peri-
odic, repeating processes
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Symbol
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Definition or
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Sl-
Unit

Tc

TCO

(ACV and SES) Cushion
thrust

Tc

TCAN

(sailing vessels) Draught of
canoe body

Tp

THDU

(ships, propulsor perfor-
mance) Duct thrust

Top

THDP

(ships, propulsor perfor-
mance) Ducted propeller
thrust

Tor

THDT

(ships, propulsor perfor-
mance) Total thrust of a
ducted propeller unit

Td

TD

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

Time elapsing between two
successive downward cross-
ings of zero in a record

Te

TE

(ships, seakeeping)
Wave encounter period

Terr

TEFF

(sailing vessels) Effective
draught

Fu/ (pVs°R)°

Tr

TF, TFP

(ships, hull geometry)
Draught at forward perpen-
dicular

Tr

TFO

(hydrofoil boats) Foil im-
mersion

Distance between foil chord
and mean water surface

TrD

TFPD

(ships, hull geometry) De-
sign draught at forward per-
pendicular

TrD

TFD

(hydrofoil boats) Depth of
submergence of apex of a di-
hedral foil

Distance between foil apex
and mean water surface

Tem

TFOM

(hydrofoil boats) Mean
depth of foil submergence

Th

THUL

(ships, hull geometry)
Draught of the hull

Maximum draught of the
hull without keel or skeg

Th

TN

(fluid mechanics, cavitation,
fluid mechanics, flow pa-
rameter) Thoma number
Cavitation number

(Hu - pv/w)/Hn
(PA—pv)/q

Tia

TIMS

(ice going vessels) Average
total thrust in ice

T(1,9)

(fundamental. coordinate
and space related) Tensor in
space referred to an orthogo-
nal system of Cartesian co-
ordinates

fixed in the body
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ITTC Computer N Definition or SI-
Symbol Symbol ame Explanation Unit
(fundamental. coordinate
Ti* TAS(1,J) and space related) Anti- (Tij- Tji)/2
symmetric part of a tensor
(fundamental. coordinate
Ti TSY(1,J) f‘lr(‘:dp?;f‘g]? ;iLa;Segr) Symmet- | .4 15)/2
(fundamental. coordinate
Ti" TTR(1,J) and space related) Trans-  |Tji
posed tensor
(fundamental. coordinate
Tij v and space related) Tensor |X Tjj v
product
Jet thrust (can be measured
Tix TIX directly in bollard pull con- N
dition)
(seakeeping, large amplitude
TL motions capsizing) Turning 1
lever
(ships, hull geometry) (Ta + Tf) / 2 for rigid bodies
Tw ™, TMS Draught at midship with straight keel m
Tub TMD, TMSD (§hips, hull geomgtry)_De- _(TAD + Trp) / 2 for rigid bod- m
sign draught at midship ies
(ships, hull resistance, water
T oot jets) Net thrust exerted by N
the jet system on the hull
(environmental mechanics,
Tp TP waves) Period with maxi-  |2zfp
mum energy
Tras TPBS Bottom Thickness of Strut m
(environmental mechanics,
Tr TR waves) Duration of record 1/ S
(environmental mechanics The average interval ir) years
Tt TRT . " |between times that a given
waves) Return period desi )
esign wave is exceeded
(fundamental, time and fre- 1/f
quency domain quantity, en- |. S i
Ts TS vironmental mechanics, time lI)etween tV.VO Sgl CCessIve
waves) Sample interval, Pe- samples, Duration between
. . samples
riod of sampling
i Vertical depth of trailing
Tr TTR (ships, hull geometry) Im- edge of boat at keel below |m
mersion of transom
water surface level
(ships, propulsor perfor- Pod unit resistance sub-
Tu TU ' ) tracted from the propeller |N
mance) Pod unit thrust, , thrust
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Tu

TU

(environmental mechanics,
waves) Wave periods by
zZero up-crossing

Time elapsing between two
successive upward crossings
of zero in a record

Tw

T™W

(environmental mechanics,
waves) Basic wave period

Time between the passage of
two successive wave crests
past a fixed point. 1/ fw

Twv

TWV

(environmental mechanics,
waves) Wave period esti-
mated from visual observa-
tion

Txp

TXP

(ships, propulsor perfor-
mance) Propeller Thrust
along shaft axis

TYP

(ships, propulsor perfor-
mance) Propeller normal
force in y direction in pro-
peller axis

T:

TNHE

(ships, seakeeping) Natural
period of heave

TzP

TZP

(ships, propulsor perfor-
mance) Propeller normal
force in z direction in propel-
ler axis

To

TNPI

(ships, seakeeping) Natural
period of pitch

TNRO

(ships, seakeeping) Natural
period of roll

Tl

(fundamental, time and fre-
quency domain quantity,
ships, basic quantities) Time

8

.. Too

TE

(ships, basic quantities)
Temperature

TT

(ships, hull geometry) Taylor
tangent of the area curve

The intercept of the tangent
to the sectional area curve at
the bow on the midship ordi-
nate

™

(ships, propulsor geometry)
Blade section thickness

TMX

(ships, appendage geometry)
Maximum thickness of an
aerofoil or a hydrofoil

Measured normal to mean
line

YHA

(ships, hydrostatics, stabil-
ity) Equivalent transverse
heeling arm

Heeling moment /4

THDF

(ships, performance) Thrust
deduction fraction

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

R
1—t)=—TBH
( ) 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

to(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 TI1180

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

ta TEAI

(environmental mechanics,
ice) Temperature of air

°C

ta TIA

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

TIC1

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

tc2 TIC2

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

to D

(ships, propulsor geometry)
Thickness of duct profile

ta DURATN

(environmental mechanics,
wind) Wind duration

tr TIF

(ships, manoeuvrability,
stopping man.) Stopping
time

the TCHC

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

ti TEIC

(environmental mechanics,
ice) Local temperature of ice

°C

g TIQ)

(fundamental, time and fre-
quency domain quantity)
Sample time instances

i Ts

tkL TRIM

(seakeeping, large amplitude
motions capsizing ships, hy-
drostatics, stability) Static
trim

Ta-Te-dkL
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(ships, manoeuvrability, zig-

b TIR zag man) Reach time 3
(ships, hydrostatics, stabil-
ity, seakeeping, large ampli- T

s TRIM tude motions capsizing) Ta-Te-da m
Static trim
(multi-hull vessels) Maxi-

ts TSTR mum thickness of strut m
(ships, performance) Run-

tv v ning trim m
(environmental mechanics, o

tw TEWA ice) Temperature of water c
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(ships, basic quantities)
U U, UN Undisturbed velocity of a m/s
fluid
Expanded uncertainty of out-
put estimate y that defines an
interval Y =y U having a
i high level of confidence,
U Expanded uncertainty equal to coverage factor k
times the combined standard
uncertainty uc(y) of y: U =k
Uc(y)
U (ships, hull resistance, water m/s
0 jets) Free stream velocity
(environmental mechanics,
wind) Reference mean wind _ U7 11 A
Uio U1oM speed at elevation 10 meters Uso = (10/2)™ U m/s
above sea surface
(ships, propulsor perfor-
Ua UA mance) Axial velocity in- m/s
duced by propeller
(environmental mechanics, 12 123
Ua USHEAR wind) Wind shear velocity C10“ U1 or 0.71U10 m/s
(ships, propulsor perfor-
mance) Axial velocity in-
Uap UADU duced by duct of ducted pro- m/s
peller
(ships, propulsor perfor-
mance) Axial velocity in-
Use UAP duced by propeller of ducted m/s
propeller
(ships, manoeuvrability,
Uc ucC turning circles) Speed in m/s
steady turn
(fluid mechanics, boundary
layers) Velocity at the edge
Ue UE of the boundary layer at m/s
y=0995
: : _ Free stream velocity at
U UNIN glrﬁlt'ﬂ;?f,ffﬁg.'f; cavitation) which cavitation inception |m/s
takes place
(fluid mechanics, boundary
Ui UIN layers) Instantaneous veloc- m/s
ity
(fluid mechanics, boundary
Um UMR layers) Time mean of veloc- m/s

ity in boundary layer
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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 =
Kp Uc(y)

Ur

UR

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

m/s

Urp

URP

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

m/s

UrDp

URDU

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

m/s

Ur

ut

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

m/s

Ut

UuTDU

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

m/s

Urp

UTP

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

m/s

uA

UZA

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

(Uz + Uzi)A
UA = (2/10)Y" Uy or
U/ = U1 + Ua In(2/10)

m/s

Uc

UFS

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

m/s

U, VX,
V1(1), V(1)

(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
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(fluid mechanics, boundary
u UFL layers) Velocity fluctuations m/s
in boundary layer
(ships, manoeuvrability)
u UX, U Surge velocity, linear veloc- m/s
ity along body x axis
(solid body mechanics, rigid
body motions) Translatory
! U velocity in the direction of m/s
body axis x
(ships, hull resistance, water
U7p UJFI jets) Local tangential veloc- m/s
ity at station 7
u2(y) (uncertainty) Combined var- |[Combined variance associ- 1
e Y iance ated with output estimate y
0e(y) (uncertainty) Combined Positive square root of .
oV standard uncertainty u’(y)
Relative combined standard
uc(y)/|yl uncertainty of output esti-
mate y
(uncertainty) Combined i
Uca(y) standard uncertainty from From Type A evaluations 1
alone
Type A
(uncertainty) Combined .
Uea(y) standard uncertainty from From Type B evaluations 1
alone
Type B
Combined standard uncer-
tainty of output estimate y;
Ue(yi) (uncertainty) Combined when two or more measur-

i standard uncertainty ands or output quantities are
determined in the same
measurement

o (basic quantity) Any vector

i, Vi (). v() quantities
Ui Vi UVPS Elt():?sm quantity) Scalar prod- m
Ui Vi UVPD(1,)) Elt():?sm quantity) Diadic prod- U,
U UVPV(I) l(Jl?:?sw quantity) Vector prod- "
2 (uncertainty) Component of | >, 2
Y () combined variance U7 (y) =[eu(x)] 1
(uncertainty) Component

1Ui(y) of combined standard un- | u;(y) = c;|u(x;) 1

certainty
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(fluid mechanics, boundary
u UELS layers) Root mean square m/s
value of velocity fluctua-
tions
. . Associated with input esti-
u2(xi) (un_certalnty) Estimated mate x; that estimatr:)es input |1
variance .
quantity X;
u(x) (gnqertainty) Standard de- | Positive square root of 1
viation u2(xi)
u(Xi.x) (unce_rtainty) Estimated 1
i covariance
N (uncertainty) Relative
uCa)/ i standard uncertainty !
u(Xi X/ |Xi Estimated relative covari- Estimated _relaélve' Cr?\./a“'
i ance ance associated with input
estimates xi and x;
(environmental mechanics,
Uz, Uz UFLUCT wind) Turbulent wind fluc- m/s
tuations
(fluid mechanics, boundary
Ur UTAU layers) Shear (friction) ve- |(z/p)*? m/s
locity
(solid body mechanics, rigid
body motions) Rates of
u UR change of components of lin- m/s?
ear velocity relative to body
axes
(ships, manoeuvrability)
u UXRT, UR |Surge acceleration, linear ac-|du / dt m/s?
celeration along body x-axis
ot UPLUS I(fluid mechanics, boundary Ulu 1
ayers)
(fundamental. coordinate
uxv UVPV(I) and space related) Vector  |sijkUjvk
product
environmental mechanics,
Us USHEAR \(Nin d) Wind shear velocity C10¥?U1o or 0.71Uso"% m/s
Estimated relative variance
[u(xi)/|xi[]? Estimated relative variance | associated with input esti-
mate Xi
i . . Relative combined vari-
2 Relative combined vari- . :
[uc(y)/|y[] ance associated with out-
ance i
put estimate y
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\ VA

(fluid mechanics, flow fields,
sailing vessels) Velocity of a
body

V = vivit?

m/s

\ VO

(ships, basic quantities) Vol-
ume

\Y DISPVOL

(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

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

m3

Vo V0, OMN

(ships, basic quantities)
Rotational velocity

27n

rad/s

Vo, Vo(1), V(1)

(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 VO

(ships, manoeuvrability) Ap-
proach speed

m/s

Vo 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

vt V, V1

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

ds/dt

m/s

V3 Val()

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

[eijixidvi

Va VA

(ships, manoeuvrability) Ap-
proach speed

m/s

Va VA

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

Equivalent propeller open
water speed based on thrust
or torque identity

m/s




TTC Symbols

Version 2017 V, Vv
ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
(planing, semi-displacement .
Vem VBM vessels) Mean bottom veloc- Mean velocity over bottom m/s
ity of the hull
Ve VE (ships, manoeuvrability) m/s
Flow or current velocity
(fluid mechanics, lifting sur-
Vi v faces) Induced velocity m/s
(ships, unsteady propeller
Vi V() forces) Velocity field of the |i=1,2,3 m/s
wake
(fundamental. coordinate
and space related) Zeroth
order moments of a vector
Vi VO(1),V(I)  |quantity distributed in space, |[dvi
referred to an orthogonal
system of Cartesian coordi-
nates fixed in the body
Vi VKN (ships, hull resistance) Speed
in knots
Vi VOLS (fluid mechanics, cavitation) WL/ w me
Volume loss
Vv VMC (sailing vessels) Velocity m/s
me made good on course
(sailing vessels) Velocity
Vmg VMG made good to windward m/s
(contrary to wind direction)
(ships, propulsor perfor-
mance) Mean axial velocity
Ve VP at propeller plane of ducted m/s
propeller
(ships, propulsor perfor-
Vs VS mance) Section advance (VaZ+ (0.7 R w)?)*? m/s
speed at 0.7 R
(planing, semi-displacement Relative veloci_ty b_etwe_en
Vsp VSP vessels) :Spray velocity hull and spray in direction of |m/s
the spray
(fluid mechanics, lifting sur- . i
V1 \al faces) Resultant velocity of ITaK'.n g vortex induced ve- /o
flow approaching a hydrofoil ocities into account
Vi VWABS \(/sea;:)I (I:?t%/ vessels) True wind m/s
(ships, manoeuvrability)
Ve V(URT) Generalized velocity m/s
V., V(URT) (ships, manoeuvrability) m/s?

Generalized acceleration
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Vy

V(U)

(fundamental. coordinate
and space related)
Generalized vector

vi =V
V3+i = Vli

Vwr

VWREL

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

Relative wind velocity, ap-
parent wind velocity

m/s

Vwr

VWABS

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

m/s

Uy, Vv

(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

P, OMX,
VO0(1), V(4)

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

rad/s

Q, OMY,
VO(2), V(5)

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

rad/s

R, OMZ,
VO(3), V(6)

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

rad/s

U, VX,
V1(1), V(1)

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

m/s

V, VY,
V1(2), V(2)

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

m/s




TTC Symbols

Version 2017 V, Vv
ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
(solid body mechanics, rigid
Vs W, VZ, body motions) Translatory m/s
V1(3), V(3) |velocity in the direction of
body axis z
(solid body mechanics, rigid
Vi U, VX, body motions) Translatory m/s
V1(1), V(1) |velocity in the direction of
body axis x
(fluid mechanics, flow fields)
V1 VX, V1 Velocity component in di- m/s
rection of x, y, z axes
(solid body mechanics, rigid
body motions) Translatory
V2 Vi), V() velocity in the direction of m/s
body axis y
(fluid mechanics, flow fields)
V2 VY, V2 Velocity component in di- m/s
rection of x, y, z axes
(solid body mechanics, rigid
body motions) Translatory
va V1), V(3) velocity in the direction of m/s
body axis z
(fluid mechanics, flow fields)
Va VZ V3 gluid _mechanics, flovy fie_lds) m/s
elocity component in di-
rection of x, y, z axes
(solid body mechanics, rigid
Vs VO(1), V(4) |body motions) Rotational ve- rad/s
locity around body axis x
(solid body mechanics, rigid
Vs 8082')\/':(/(5) body motions) Rotational rad/s
' velocity around body axis y
R OMZ (solid boo_ly mechanig:s, rigid
V6 V’O 3) \/’(6) body motions) Rotational ve- rad/s
' locity around body axis z
(environmental mechanics, |Volume of gas pores per unit
7 POAI : . ; . 1
ice) Relative volume of air  |volume of ice
(environmental mechanics, |Volume of liquid phase per
VB POBR ) : . . . 1
ice) Relative volume of brine|unit volume of ice
(environmental mechanics, _
vo POIC ice) Total porosity of ice |0~ VAT Ve 1
v V(1) (fluid mechanics, flow fields) m/s

Velocity
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Vu V(U)

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

vi = Vi
Va+i = V9

m/s
rad/s

vy VY, V2

(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

Vi VX,

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

m/s

V, VY,
V1(2), V(2)

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

m/s

W, VZ,

V2 V1(3), V(3)

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

m/s

uxv UVPV(I)

(fundamental. coordinate
and space related) Vector
product

EijkUjVk

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

m/s

v UYRT, VR

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

dv/dt

m/s
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WT

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

SHIPWT

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

mg

WN

(fluid mechanics, flow pa-
rameter) Weber number

V2L /k

WTF

(hydrofoil boats) Weight of
foil

WTLS

(fluid mechanics, cavitation)
Weight loss

Weight of material eroded
from a specimen during a
specified time

N/s

WD

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

dw/dV = pg

N/m?®

WPUL

(solid body mechanics,
loads) Weight per unit
length

dW / dxa

N/m

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

m/s

(fluid mechanics, flow fields)
Velocity component in direc-
tion of z axis

m/s

WEFT

(ships, performance) Taylor
wake fraction in general

(V-Va)IV

uz,w

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

m/s

VZ,V3

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

m/s

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

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

WF

WFF

(ships, performance) Froude
wake fraction

(V-Va)/Va
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ITTC Computer Definition or SI-

Symbol Symbol Explanation Unit
(ships, performance) Torque |Propeller speed Va deter-

We WFTQ wake fraction mined from torque identity !
(ships, performance) Thrust |Propeller speed, Va, deter-

W WFTT wake fraction mined from thrust identity !
(solid body mechanics, rigid
body motions, ships, ma-

W UZRT, WR |noeuvrability) Heave accel- |dw / dt m/s?
eration, linear acceleration
along body z-axis
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Version 2017 X, X
ITTC Computer Name Definition or SI-
Symbol Symbol Explanation Unit
(fundamental, time and fre-
X quency domain quantity)
Real "valued" function
(solid body mechanics,
X X loads) Force in direction of
body axis x
Cylindrical system with
origin O and longitudinal x-
(ships, unsteady propeller axis as defined before; angu-
X X forces) Cylindrical coordi- lar a—(attltU(?e)-coordlngte '
nates zero at 12 o'clock position,
positive clockwise looking
forward, r distance meas-
ured from the x-axis
(ships, manoeuvrability, sea-
X EX 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- I .
i(ty Eeakgeping large ampli- Longltudlnal_ distance from
Xcs XCB tude motions capsizing) (r;fg[le;nc;nréomé ggr\]eazentre
Longitudinal centre of buoy- fy Y, idshi
ancy (Lcs) Xwmcr from Midships
ships, hydrostatics, stabil- N .
i(ty Eeakgeping large ampli- Longltudlnal_ distance from
XcF XCF tude motions capsizing) ;ifilrg)tgifoﬁog‘tsazghai c)tzntre
Longitudinal centre of flota- T MCF
tion (Lcr) from Midships
i(tS;Iggépggpriorlsgtatlg:rséjt:r?]gii- Longitudinal distance from a
Xce XCG tude motions capsizing) (r;fe:g\r;(i:te pgl ZLE% t::;entre
Longitudinal centre of grav- | g Ej/h McG
ity (Lco) rom Midships
(environmental mechanics, 2
X FDIM wind) Dimensionless Fetch gF/Uss
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Version 2017 X, X
ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
(ACV and SES) Horizontal
XH XH spacing between inner and needs clarification m
outer side skirt hinges or at-
tachment points to structure
(ships, manoeuvrability, sea-
Xr XRU keeping) Longitudinal rud- N
der force
(ACV and SES) Distance of
Xs 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-
' servation of X;
(ships, manoeuvrability, sea-
keeping) Derivative of surge
Ko XU force with respect to surge Kl Ns/m
velocity
(ships, manoeuvrability, sea-
keeping) Derivative of surge . 2
X XURT force with respect to surge K1 ou Ns*/m
acceleration
Estimate of the value of in-
_ Estimate of the value of in- |PUL duantity X; equal to the
X, put quantity X arlth_metlc mean or average
of n independent repeated
observation Xik of X;
(fundamental. coordinate iaht-hand orth |
and space related) Body Right-hand orthogonal sys-
X X . tem of coordinates fixed in |m
axes and corresponding Car-
. . the body
tesian coordinates
(fundamental, statistical,
X X, Y stochastic) Stationary sto-  |x({ 1), y({ 1)
chastic process
(fundamental, time and fre-
X X quency domain quantity) X(t)
Values of real quantities
ships, performance) Load
X XLO §rac?ionpin power prt)adiction o Po/Pe -1 .




ITTC Symbols
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ITTC Computer Name Definition or SI-
Symbol Symbol Explanation Unit
Cylindrical system with
origin O and longitudinal x-
(ships, unsteady propeller axis as defined before; angu-
s, cady propetier .. a-(attitude)-coordinate ,
X X forces) Cylindrical coordi- \ " m
nates zero at 12 o'clock position,
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 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 XY Random quantities X(©). ¥(9)
(fundamental. coordinate Right-hand orthogonal sys-
and space related) Space . )
Xo X0 ; tem of coordinates fixed in |m
axes and corresponding Car- relation to the Space
tesian coordinates P
(fundamental. coordinate Right-hand orthogonal sys-
and space related) Space . 7
Xo01 X0(1) ; tem of coordinates fixed in |m
axes and corresponding Car- relation to the space
tesian coordinates P
(fundamental. coordinate Right-hand orthogonal sys-
and space related) Space . o
X02 X0(2) ; tem of coordinates fixed in |m
axes and corresponding Car- relation to the space
tesian coordinates P
(fundamental. coordinate Right-hand orthogonal sys-
and space related) Space . o
X03 X0(3) ; tem of coordinates fixed in |m
axes and corresponding Car- relation to the space
tesian coordinates P
(ships, manoeuvrability,
X090 X090 turning circles) Advance at m
90° change of heading
(ships, manoeuvrability,
X0180 X0180 turning circles) Advance at m
180° change of heading
(ships, manoeuvrability,
Xor XOF stopping man.) Head reach m
(ships, manoeuvrability,
Xomax XMX turning circles) Maximum m
advance




ITTC Symbols
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ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
(fundamental. coordinate Right-hand orthogonal sys-
X1 X(2) and space related) dey tem of coordinates fixed in |m
axes and corresponding Car-
. . the body
tesian coordinates
(fundamental. coordinate Right-hand orthogonal sys-
X2 X(2) and space related) dey tem of coordinates fixed in |m
axes and corresponding Car-
tesian coordinates the body
(fundamental. coordinate Right-hand orthogonal sys-
X3 X(3) and space related) dey tem of coordinates fixed in |m
axes and corresponding Car-
tesian coordinates the body
(fundamental, time and fre-
XA XA quency domain quantity) XA(t) = X(t) + iX(t)
Analytic function
(fundamental, statistical) Lljimnbizasxécll Ira_néonr: estimate of
XA XMS Average or sample mean of the expectation with
a random quantity SAE = o
xSE=x"/n
(ships, propulsor geometry)
Xe XBDR Boss to diameter ratio th /D
(ships, hydrostatics, sea- Longitudinal distance from
keeping, large amplitude reference point to the centre
XcB XACB motions capsizing) of the added buoyant layer, |[m
Longitudinal centre of float- |b such as xmcn from Mid-
ation of added buoyant layer |ships
(ships, hydrostatics, sea- Longitudinal distance from
keeping, large amplitude reference point to the centre
XCF XACF motions capsizing) of flotation of the added m
Longitudinal centre of flota- |buoyant layer, f such as Xmcs
tion of added buoyant layer |from Midships
(ships, hydrostatics, stabil- |Longitudinal distance from
ity, seakeeping, large ampli- |reference to the centre of
XcG XACG 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 XDR Standard deviation of a ran- xR
dom quantity
(seakeeping, large amplitude
Yo motions capsizing) Distance m
of down flooding opening
from end of boat
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(fundamental, time and fre- |\ pr/ey — s g in
quency domain quantity) ixe () N ?(Jei(lp( 'Z”fJT.S) _
DE . .e. periodically repeating
X XDF Fourier transform of ampled X(0)/2 + f>XF(f + if
function ()2 + s (_ Jfs)
sample theorem: aliasing!
(fundamental, time and fre-
DL quency domain quantity) DL/Y — Svemvn( ci
X XDL Laurent transform X7H(s) = 2xexp(-sjTs)
Sampled function
(fundamental, statistical)
xPR XDR Standard deviation of a ran- xR
dom quantity
(fundamental, statistical)  [x/5 %,
xPS XDS Sample deviation of aran-  |unbiased random estimate of
dom quantity the standard deviation
(fundamental, statistical)
xE XMR Expectation or population  |E(X)
mean of a random quantity
(fundamental. coordinate .
Right-hand orthogonal sys-
XF XF and space related) F.IOW tem of coordinates fixed in  |m
axes and corresponding Car- relation to the flow
tesian coordinates
XF(f) = [X(t)exp(-i2zft)dt
(fundamental, time and fre- |inverse form:
X" XFT quency domain quantity) = [XF(f)exp(-i2xft)dt
Fourier transform if X(t) =0and a=0then
XF(H)=X"(f)
(fundamental. coordinate .
Right-hand orthogonal sys-
XF1 XF(1) and space related) F.IOW tem of coordinates fixed in  |m
axes and corresponding Car- relation to the flow
tesian coordinates
(fundamental. coordinate .
Right-hand orthogonal sys-
XF2 XF(2) and space related) F.IOW tem of coordinates fixed in |m
axes and corresponding Car- relation to the flow
tesian coordinates
(fundamental. coordinate .
Right-hand orthogonal sys-
XF3 XF(3) and space related) F.IOW tem of coordinates fixed in  |m
axes and corresponding Car- relation to the flow
tesian coordinates
(fundamental, time and fre- tl /:TSIX(t%ixp(anJt/Tc)dt
F quency domain quantity) F o ooFs(f i
X XFT() Fourier transform of peri- ?; v;rfex ffr(rL' JTe)
odic function e
e Tunet X(t) = =xFexp(-i2zfjTc)




ITTC Symbols

Version 2017 X, X
ITTC Computer Definition or SI-
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(fundamental, time and fre-
xH XHT guency domain quantity)  [XH(t) = 1/z [X(D)/(t - 7)dz
Hilbert transform
(fundamental, time and fre-
(HF XHE quency domain quantity)  |X"F(f) = XF(f)(-i sgn f)
Fourier transform of Hilbert |(1/t)F =-isgn f
transform
(fundamental, statistical) i=1 n
Xi X[, Y(I) Samples of random quanti- :
ties n : sample size
(ships, seakeeping) Absolute|. _ ,
Xi X(1) displacement of the ship at Ih_ 1,2, 3 :surge, sway, and
. eave respectively
the reference point
Estimate of input quantity X;
NOTE when xi is deter-
] ) ] mined from the arithmetic
Xi Estimate of input quantity Xi |mean or average of n inde-
pendent repeated observa-
tion x. = X,
(fundamental, time and fre-
quency domain quantity) _
X X() Variables for samples values X(t) = X(®)(t - )dt
of real quantities
(fundamental, time and fre- |X'(s) = [X(t)exp(-st)dt
xt XLT quency domain quantity) La- |if X(t<0) = 0 then
place transform = (X(t)exp(-at))~
(fundamental, statistical)
xM XMR Expectation or population  |E(X)
mean of a random quantity
(fundamental, statistical) m-
(x™E XmMR th moment of a random (x™ME
quantity
(fundamental, statistical)
xMR XMR Expectation or population  |E(X)
mean of a random quantity
InXx,i=1.n
(fundamental, statistical) unbiased random estimate of
xMS XMS Average or sample mean of |the expectation with
a random quantity XAE = xE
xVSE=x"/n
(fundamental, statistical)
x"P XPD Probability density of a ran- |d Fx/ dx
dom quantity
(fundamental, statistical)
x°F XPF Probability function (distri-
bution) of a random quantity
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Xp XP

(ships, propulsor geometry)
Longitudinal propeller posi-
tion

Distance of propeller centre
forward of the after perpen-
dicular

m

xR XRT

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

XR(r) = Zxjri=xPt

XR XRU

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

xS XS

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

X3(f) = X (f)(1 + sgn f)
- xAF

i.e.=0forf<O

XS] XS(J)

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

XFi(L +sgn j)
line spectra

Xu X(U)

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

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

m
rad

xV XVR, XXVR

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

x2E _ yE2

VR XVR, XXVR

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

x2E _ yE2

Vs XVS, XXVS

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

1/ (n-1) = (xi - xY)?

i=1..n

unbiased random estimate of
the variance  xVSE=xV

xx© XXCR

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

(x(t) - XF)(x(t + 7) - x5)F

CR

XX XXCR

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

(x(t) - XE)(x(t + 7) - x5)F

MR

XX XXMR

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

XX

xxR XXMR

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

XX
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X(t)X(t +7 E= Rxx(T)
(fundamental, statistical, Rxx(t) = Rxx(-7)
SRR YXRR 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)de
7=0..
(fundamental, statistical,
B YXSR stochastic) Power spectrum ) RRSR
or autospectral power den-
sity of a stochastic process
(fundamental, statistical)
xxR XVR, XXVR |Variance of a random quan- |x?E - x&2
tity
(fundamental, statistical) 1/_ (n-1) 2 (xi-x)
xxVS XVS, XXVS |Sample variance of aran-  |' _ L.n .
dom quantity unblasgd randomvggtlma\l/te of
the variance x> =X
(fundamental, statistical,
c stochastic) Cross-covariance £ E\E
Xy XYCR of two stationary stochastic (O - X+ - )
processes
(fundamental, statistical,
CR stochastic) Cross-covariance £ E\E
Xy XYCR of two stationary stochastic (O - Xt +2) - )
processes
(fundamental, statistical)
xyMR XYMR Cross-correlation of two ran-|x y&
dom quantities
(fundamental, statistical)
xy"P XYPD Joint probability density of |# Fyy / (& &)
two random quantities
(fundamental, statistical)
PF Joint probability function
Xy XYPF (distribution) function of !
two random quantities
(fundamental, statistical)
xyR XYMR Cross-correlation of two ran-|x y&
dom quantities
(fundamental, statistical,  [x(t)y(t + 7)E = Ryy(7)
R stochastic) Cross-correlation |Ryx(z) = Ryy(-7)
Xy XYRR . . .
of two stationary stochastic |if x, y are ergodic:
processes Ryy(2) = x(D)y(t + o)MR
(fundamental, statistical,
xyS XYSR stochastic) Cross-poyver xyRRSR
spectrum of two stationary
stochastic processes
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(fundamental, statistical)
xy¥ XYVR Variance of two random X yE - xEyE
quantities
(fundamental, statistical)
xy'R XYVR 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 X;

Yce YCG

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

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

Yr YR

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

NI

Ns

YR YRU

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

\E YRRT

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

N | ot

Yv YV

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

NI

Ns/m

Yy YVRT

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

N[ ov

Ns?/m

Yz(CO)

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

Za(w) I {a(w) or
Za(CO) / 77a(a))

Ys YD

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

ox/o
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(ships, seakeeping) Ampli-
Yow) tude of frequency response gagzg ; (CZ)(E(/))( 02 (@) 1
function for rotary motions | ° gea
(fundamental, statistical,
y X, Y stochastic) Stationary sto-  |X({7), y({1)
chastic process
(fundamental, statistical)
y XY Random quantities X(€). ¥()
Origin O coinciding with the
centre of the propeller. The
(ships, unsteady propeller longitudinal x-axis coincides
y Y Ps, 'Y propew with the shaft axis, positive |m
forces) Cartesian coordinates ]
forward; the trans-verse y-
axis, positive to port; the
third, z-axis, positive upward
X, X(1) (fundamental. coordinate Right-hand orthogonal sys-
and space related) Body . o
y Y, X(2) . tem of coordinates fixed in |m
axes and corresponding Car-
Z, X(3) . . the body
tesian coordinates
Estimated of measurand Y or
y Result of a measurement or
Output estimate
X0, X0(1) (fundamental. coordinate Right-hand orthogonal sys-
and space related) Space . A
Yo YO0, X0(2) ; tem of coordinates fixed in |m
axes and corresponding Car- )
Z0, X0(3) . . relation to the space
tesian coordinates
(ships, manoeuvrability,
Y090 Y090 turning circles) Transfer at m
90° change of heading
(ships, manoeuvrability,
turning circles) Tactical di-
youe0 Y0180 ameter (transfer at 180° m
change of heading)
(ships, manoeuvrability,
Yor YOF stopping manoeuvre) Lateral m
deviation
(ships, manoeuvrability,
Yomax YOMX turning circles) Maximum m
transfer
(ships, manoeuvrability, zig-
Yomax YOMX zag manoeuvre) Maximum m
transverse deviation
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(ships, hydrostatics, stabil-
ity, seakeeping, large ampli- |Lateral distance from a refer-
yce YCG 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 . o
yF YF . tem of coordinates fixed in | m
axes and corresponding )
) X relation to the flow
Cartesian coordinates
(fundamental, statistical) i=1 n
Yi Y(I) Samples of random quanti- | " .
ties where n : sample size
Estimate of measurand Y;
Yi Estimate of measurand Y; when two or more measur
ands are determined in the
same measurement
(ships, propulsor geometry) Transverse distance of wing
yp YP Ps, prop geometry propeller centre from middle |m
Lateral propeller position line
(fluid mechanics, boundary
y* YPLUS layers) Non-dimensional yus/v 1
distance from the wall
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Z,FZ,

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

Nm

NPB

(ships, propulsor geometry)
Number of propeller blades

ZRA

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

FZ

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

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

ZRA

(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

Zce

ZCE

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

Zy

ZH

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

needs clarification

(fundamental. coordinate
and space related) Body
axes and corresponding Car-
tesian coordinates

Right-hand orthogonal sys-
tem of coordinates fixed in
the body

m




ITTC Symbols

Version 2017

ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
(fundamental, time and fre-
z VA quency domain quantity)
Complex variable
(environmental mechanics,
z ZSURF wind) Height above the sea m
surface in meters
(ships, propulsor geome-
z NPB try)Number of propeller 1
blades
Origin O coinciding with the
centre of the propeller. The
(ships, unsteady propeller  |longitudinal x-axis coincides
z 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 . o
20 Z0 ; tem of coordinates fixed in |m
axes and corresponding Car- )
. . relation to the space,
tesian coordinates
(ships, hull resistance, water
; jets) Vertical distance of m
6 nozzle centre relative to un-
disturbed surface
(fundamental, time and fre-
z° ZAM quency domain quantity) mod(z) = sqrt(z">+z'?) m
Amplitude
(fundamental, time and fre-
z° ZRE quency domain quantity) z° = real(z) = z%cos(zP)
Real or cosine component
(seakeeping, large amplitude
- motions capsizing) Height m
above waterline of down
flooding opening
(fundamental. coordinate Right-hand orthogonal sys-
and space related) Flow . o
ZF ZF . tem of coordinates fixed in |m
axes and corresponding Car- )
: . relation to the flow
tesian coordinates
(fundamental, time and fre-
7 ZIM quency domain quantity) Im-|imag(z) = z%in(z") = z°
aginary or sine component
(fundamental, time and fre-
7 ZClJ quency domain quantity)  |z" - iz’

Conjugate
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SI-
Unit

7 ZLG

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

-ZP

7S ZPH

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

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

Zp ZP

(ships, propulsor geometry)
Vertical propeller position

Height of propeller centre
above base line

Z' ZRE

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

real(z) = z%cos(z") = z°

z ZIM

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

z° = imag(z) = z%in(z")

Zs ZS

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

(zsF + zsp) 1 2

ZsA ZSA

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

Caused by loading

ZsF ZSF

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

Caused by loading

YAV yAYj

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

ZvA ZNVA

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

IVF Z\VF

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

Zym M

(ships, hull resistance) Mean
running sinkage

(zvr +2va) 1 2
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ITTC Computer . Definition or SI-
Symbol Symbol Explanation Unit
(solid body mechanics, rigid
a AA body motions) Angular ac- |dw/dt rad/s?
celeration
The angle of the longitudinal
body axis from the projec-
. . .. [tion into the principal plane
AT E)S:J'dn?gggnrzf i‘ﬁnlngr;?_'d of symmetry of the velocity rad
¢ ALFA tacky g of the origin of the body
axes relative to the fluid,
positive in the positive sense
of rotation about the y-axis
AA (fluid mechanics, lifting sur- |Angle between the direction
o ALI': A faces) Angle of attack or in- |of undisturbed relative flow |rad
cidence and the chord line
" GC (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
¢ AAPI Pitch angle the hull rad
AAZL (fluid mechanics, lifting sur- |Angle of attack or incidence rad
% ALFO faces) Angle of zero lift at zero lift
. - Angle between projected
(planing, semi-displacement K L A
. eel and stagnation line in a
aB ALFSL vessels) Angle of stagnation | | I rad
line plane normal to centre plane
and parallel to reference line
(planing, semi-displacement |Angle between barrel axis
CBAR ALFBAR vessels) Barrel flow angle  |and assumed flow lines rad
e ALETW (hydrofoil poats) Geometric rad
angle of twist
(ships, propulsor geometry) Angle between nose-tail line
ap AD P, PTop geOMENY) 1o duct profile and propeller |rad
Duct profile-shaft axis angle shaft
(fluid mechanics, lifting sur- | The angle of attack relative
u AAEF, faces) to the chord line including rad
EFF ALFE Effective angle of attack or |the effect of induced veloci-
incidence ties
(ships, appendage geometry)
orB ANFB Bow fin angle rad
e ANES (shlps,_appendage geometry) rad
Stern fin angle
uid mechanics, lifting sur- | The angle of attack relative
(fluid hanics, lifti Th le of k relati
AAGE, faces) to the chord line neglecting rad
e ALFG Geometric angle of attack or |the effect of induced veloci-
incidence ties
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Symbol Symbol Explanation Unit
AAHY, (fluid mechanics, Ilfjung U 11 relation to the position at
OH ALF] faces) Hydrodynamic angle zero lift rad
of attack
For thin airfoil or hydrofoil,
angle of attack for which the
AAID, (fluid mechanics, lifting sur- streamllne's are tangent tf)
al the mean line at the leading |rad
ALFS faces) Ideal angle of attack . o
edge. This condition is usu-
ally referred to as "shock-
free" entry or "smooth"
“IND ALFIND (hy_drofoil boats) Downwash rad
or induced angle
(hydrofoil boats) Angle of
oM ALFM attack of mean lift coeffi- rad
cient for foils with twist
(fluid mechanics, cavitation) [Maximum amount of gas
as GS Gas content of saturated lig- |solved in a liquid at a given |ppm
uid temperature
(fluid mechanics, cavitation)
& GR Gas content ratio o/as 1
(hydrofoil boats) Angle of
as AFS attack for which flow sepa- rad
ration (stall) occurs
(hydrofoil boats) Incidence
10 ATO angle at take-off speed rad




ITTC Symbols

Version 2017 B, B
ITTC Computer Definition or SI-
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The angle to the principal
plane of symmetry from the
DR (solid body mechanics, rigid |velocity vector of the origin
S BET 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
B BETE layers) 6" I (zw dp / dx) 1
Equilibrium parameter
(planing, semi-displacement Angle between a straight
| ’ line approximating body
I’ BETD vesse §) . section and the intersection |rad
Deadrise angle of planing bet basis ol i
bottom etween basis plane an
section plane
. Ship appendage resistance
I APSF (ships, performance) Ap- divided by model append- |1
pendage scale effect factor .
age resistance
(ships, manoeuvrability) Angle of attack in yaw on
p AADR Drift angle the hull rad
(ships, propulsor perfor-
I’ BETB mance) Advance angle of a |arctg (Va/R w) rad
propeller blade section
(ships, manoeuvrability,
fc DRCI turning circles) Drift angle rad
at steady turning
fo BD (ships, propulsor geometry) |Angle between inner duct rad
Diffuser angle of duct tail line and propeller shaft
(ships, propulsor, perfor-
5 BETI mance) Hydrodynamic flow |Flow angle taking into ac- rad
angle of a propeller blade  |count induced velocity
section
i BETAL éslgiling vessels) leeway an- rad
(planing, semi-displacement
Swm BETM vessels) Deadrise angle at rad
midship section
(planing, semi-displacement
Bt BETT vessels) Dead rise angle at rad
transom
(environmental mechanics,
wind, sailing vessels) appar-
Pwa BETWA ent wind angle (relative to rad
boat course)




ITTC Symbols

Version 2017 B, B
ITTC Computer Name Definition or SI-
Symbol Symbol Explanation Unit
(ships, manoeuvrability)
Pwr ANWIRL Angle of attack of relative rad
wind
(environmental mechanics,
wind, sailing vessels) True
P BETWT wind angle (relative to ves- rad
sel course)
(ships, propulsor perfor-
VA BETS mance) Effective advance |arctg (Va/ (0.7 R w)) rad
angle
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r ce (fluid mechanics, flow fields) | [V ds s
Circulation along a closed line
r VD (fluid mechanics, flow fields) |Strength per length or per m/s
Vortex density area of vortex distribution
2. CN (fluid mechanics, flow fields) (I"/ (x D V) 1
Normalized circulation z is frequently omitted
gst?\;gsr’ngzss'grqxgptﬁltt'efg Rel- Mass density of a substance
% MR : welght. divided by mass density of |1
English speaking called spe- distilled water at 4°C
cific gravity
The angular displacement
(solid body mechanics, rigid a_bout the Xo axis of the prin-
RO body motions) Projected an- cipal plane of symmetry rad
Y GAMR y ! 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-
v ANSW faces) Sweep angle rad
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DISPF

(ships, hydrostatics, stabil-
ity, seakeeping, large ampli-
tude motions capsizing)
Displacement (buoyant)
force

gpV

Appp

DISPFAP

(ships, hull geometry) Dis-
placement force (buoyancy)
of appendages

gp Var

ABH

DISPFBH

(ships, hull geometry) Dis-
placement force (buoyancy)
of bare hull

gp Ve

ACE

DELCF

(ships, hull resistance)
Roughness allowance

Ac

DFCAN

(sailing vessels) Displace-
ment force (weight) of ca-
noe body

Ak

DFK

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

AM

DMF

Change of momentum flux

(ships, hull resistance, water
jets) Change in Momentum
Flux in x direction

Am

DISPM

(ships, hull geometry, hy-
drostatics, stability, sea-
keeping, large amplitude
motions capsizing) Dis-
placement mass

pV

kg

AR

DFR

(sailing vessels) Displace-
ment force (weight) of rud-
der

Au

UDEF

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

(Ue- U) / U

AW

DELW

(ships, performance) Ship-
model correlation factor for
wake fraction

Wt.Mm - WT,S

Awc

DELWC

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

DELTT

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

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

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

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

Prefix to other symbol

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

ANCS

(ships, manoeuvrability)
Angle of a control surface,
rudder angle, helm angle

rad

ANRU

(ships, manoeuvrability)
Rudder angle, helm angle

rad

00

ANRUO

(ships, manoeuvrability)
Neutral rudder angle

rad

01

DELS

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

J(Ue- U) / Ue dy

0995

DEL

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

oBc

DBCV

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

OFB

ANFB

(ships, manoeuvrability)
Bow fin angle

rad

OB

DELTB

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

ts / Cs

oc

HC

(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

Oij

DEL(1,J)

(fundamental. coordinate
and space related)
Delta operator

+1:ij =11, 22,33
0 : if otherwise

OEFF

ANRUEF

(ships, manoeuvrability)
Effective rudder inflow an-

gle

rad

OF

DELTF

(fluid mechanics, lifting sur-
faces) Camber ratio of mean
line (general)

flc
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Angle between the planing

(ships, appendage geometry)|surface of a flap and the

OF DELFS Flap angle (general) bottom before the leading rad

edge

OFB ANFB Bow fin angle rad
(fluid mechanics, lifting sur-

OFL DLTFL faces) rad
Angle of flap deflection
(ships, appendage geometry)

OFR ANFR Flanking rudder angle rad
(ships, appendage geometry)|Initial angle set up during

OFRin ANFRIN Assembly angle of flanking |the assembly as zero angle |rad
rudders of flanking rudders
(ships, manoeuvrability)

OFs ANFS Stern fin angle rad

s ELIC (environmental mechanics, |Vertical elevation of ice m

! ice) Deflection of ice sheet |surface

(fluid mechanics, lifting sur-

oL DELTL faces) Camber ratio of lower |fL/ c 1
side of foil
(special craft, geometry and |Effective increase in friction

02 DLAM levers) Dimensionless in-  |area length-beam ratio due |1
crease in total friction area |to spray contribution to drag
(ships, manoeuvrability, zig-

Omax ANRUMX zag manoeuvre) Maximum rad
value of rudder angle
(ships, appendage geometry,

OR ANRU manoeuvrability) rad
Rudder angle
(ships, manoeuvrability)

0RO ANRUOR Rudder angle, ordered rad
(ships, appendage geometry)

ORF ANRF Rudder-flap angle rad
(fluid mechanics, lifting sur-

0s DELTS faces) Thickness ratio of ts/ Cs 1
strut
(fluid mechanics, lifting sur-

OSTH DELTT faces) Theoretical thickness |ts/ csth 1
ratio of section
(fluid mechanics, lifting sur-

0s ANSL faces) Slat deflection angle rad
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(ships, hydrostatics, stabil-
St DTR ity, seakgeping, Ia_rge ampli- m
tude motions capsizing)
Change in static trim
(fluid mechanics, lifting sur-
ou DELTU faces) Camber ratio of upper|fu/c 1
side
(ships, unsteady propeller (u=1,..,6 M
Ou DP(V) forces) Generalized vibrato- [u =1, 2, 3: linear m
ry displacement u=4,5, 6:angular rad
Angle between the planing
(ships, appendage geometry)|surface of a wedge and the
ow DELWG Wedge angle bottom before the leading rad
edge
(planing, semi-displacement |Effective increase in friction
02 DLAM vessels) Dimensionless in-  |area length-beam ratio due |1
crease in total friction area |to spray contribution to drag
(fluid mechanics, boundary
o DELS layers) Displacement thick- |[(Ue- U) / Ue dy m
ness of boundary layer
o (fluid mechanics, boundary
0 ENTH layers) Energy thickness AU Ue (1 - U2/ Ue)dly m
(ships, unsteady propeller |u=1,..,6 m/s
Su DPVL(V) forces) Generalized vibrato- {u =1, 2, 3: linear m/s
ry velocity u=4,5, 6:angular rad/s
(ships, unsteady propeller |u=1,..,6 m/s?
Su DPAC(U) forces) Generalized vibrato- (u =1, 2, 3: linear m/s?
ry acceleration u=4,5, 6:angular rad/s?
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(fluid mechanics, lifting

¢ EPSLD surfaces) Lift-Drag ratio L/D 1
(ships, hull resistance)

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

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

hydrofoil boats

e EPSLDF (Li¥U Drag ratio ())f foil L/D 1
Phases of harmonic

€i EWPH(I) components of a periodic [P rad
wave
(fundamental. coordinate +1:1jk =123, 231, 312

Eijk EPS(1,J,K) |and space related) -1:ijk =321, 213, 132
Epsilon operator 0 :if otherwise

&l STIC _(enwronmer_\tal mechanics, Elongation per unit length |1
ice) Ice strain
(ships, hull resistance)

R EPSR Residuary resistance- Rr/4 1
displacement ratio
(planing, semi-displacement Angle betvyeen sha_ﬂ line and

ESH EPSSH ' reference line (positive, shaft|rad
vessels) Shaft angle o

inclined downwards)
(planing, semi-displacement

ewL EPSWL vessels) Wetted length factor L/ Lw 1
(planing, semi-displacement
vessels, ACV and SES)

ows EPSWS Wetted surface area factor, |>/ o0 Ssne/ Sswo .
wetted surface factor

) (environmental mechanics,
&l STRTIC ice) Ice strain rate &1 o s
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(fundamental, statistical,
¢ stochastic) Outcome of a
random “experiment”
(environmental mechanics, |z-axis positive vertical
¢ DW waves) Instantaneous wave [down, zero at mean water |m
depression level
(ships, hull resistance, E_E
$ia ZETA13 water jets) Inlet duct loss | 7 —— 1
coefficient: 2P0
(ships, hull resistance, water E,—E,
Cer ZETAS7 jets) Nozzle duct loss . 2 1
coefficient: 2 PUe6
a WAMP (environmental mechanics, |Radius of orbital motion of a m
waves) Wave amplitude surface wave particle
(ACV and SES) Height of
cushion generated wave
& ZETAC above mean water plane at m
leading edge side of the skirt
(ships, hull resistance, water
i jets) Energy loss coefficient 1
between station i and j
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EW

(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;

EF, ETA

(ships, basic quantities) Ef-
ficiency

Ratio of powers

Mo

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

77P77duct77l

NAPP

ETAAP

(ships, performance) Ap-
pendage efficiency

Pewoarp / Pewarp, RTeH/ RT

EWAM(I)

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

FSa

nB

ETAB,
EFTP

(ships, performance) Propel-
ler efficiency behind ship

Pr/Po=TVa/(Q w)

nc

EC

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

7D

ETAD,
EFRP

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

Pe/Pp=Pr/Pp

77duct

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

el

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

nG

ETAG,
EFGP

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

HH

ETAH,
EFRT

(ships, performance)
Hull efficiency

Pe/Pr=Pr/Pr
=(1-t)/(1-w)

m

EFID

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

Efficiency in non-viscous
fluid

n

(ships, hull resistance, water
jets) Ideal efficiency, equiv-
alent to jet efficiency in free
stream conditions

0

TEO

U

JSEO

1D

EFDIC

(ice going vessels) Propul-
sive efficiency in ice

RV /(27 niaQia)
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(ice going vessels) Relative
cE ERIC propulsive efficiency in ice | /1o !
(ships, hull resistance, wa- n
Nt ter jets) Total interaction ef- —e'(l—t) 1
ficiency: T
(ships, hull resistance, wa-
ter jets) Installation effi-
Tinst ETAIN ciency to account for the 1
distorted flow delivered by
the jet intake to the pump
(ships, hull resistance, water | p
e jets) Momentum or jet effi- Pi 1
ciency: JSE
(ships, propulsor perfor-
nir EFJP mance) Propeller pump or |P;/Pp=P;/Pp 1
hydraulic efficiency
(ships, propulsor perfor-
ZETO, mance) . 3 213
13P0 Propeller pump efficiency at [T/ (p =/ 2)"°/ (Pp D) 1
EFJPO .
zero advance speed, alias
static thrust coefficient
(ships, hull resistance, water | Pse 1
hs jets) Jet system efficiency: | P,
Mechanical efficiency of
nm ETAM transmission between engine |Pp / Pg 1
and propeller
(ships, hull resistance, water | 1
™ jets) Momentum interaction | =% 1
efficiency: net
(ships, propulsor perfor- _
ETAO, mance, performance) Pro- Pr/Po=TVal(Q ) all
7o - : quantities measured in open |1
EFTPO peller efficiency in open wa-
ter water tests
(ships, performance)
np ETAP Propulsive efficiency coeffi- |Pe / Pg 1
cient
(ships, hull resistance, water | P
"Te ETAP jets) Pump efficiency P, !
(ships, hull resistance, water
Mro jets) Pump efficiency from a 1
pump loop test
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(environmental mechanics,
o waves) Phases of harmonic | g
i & EWPH(I) components of a periodic | i rad
wave
ETAR, (ships, performance) Rela-
R EFRO tive rotative efficiency "8 /110 !
ETAS, ships, performance _
s EFPS (Sha?ting efficiency : Po/Ps=Pe/Ps !
(environmental mechanics,
nT ET waves) Negative values! m
Wave trough depression
(environmental mechanics,
nt ET waves) Elevations of wave |Negative values! m
troughs in a record
(ships, propulsor perfor-
NI EFTJ mance) Propeller jeteffi- |2/ (1 + (1 + Cm)*?) 1
ciency
(ships, propulsor perfor- Pr/Pp=TVal/(Q w) all
7TPO ETAO, mance) Propeller efficiency |quantities measured in open |1
EFTPO :
in open water water tests
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(fluid mechanics, boundary
0 THETA layers) Momentum thickness J7ue) - U/ Uedy m
(solid body mechanics, rigid e .
X(5), TR, ! Positive in the positive sense
0 TETP bpdy motlpns) Angle of of rotation about the y-axis rad
pitch or trim
(environmental mechanics,
0 CwD waves) Component wave di- rad
rection
(ships, manoeuvrability)
0 Pl Pitch angle rad
0 RAKA (ships, propulsor geometry) rad
Angle of rake
Angle between ship design
0 TRIMS (planing, semi-d_isplacement vyaterline and ag:t_ual water rad
vessels) Static trim angle line at rest (positive bow up)
tan((zsk - zsa) / L)
Os TETB (ACV anql SES) Bag contact rad
deformation angle
(seakeeping, large amplitude
6 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 TRIMV ing, semi-qisplacemen_t ves- I!ne at re§t_ and running water rad
sels) Running (dynamic) line (positive bow up)
trim angle tan™((zve - zva) / L)
Oon DIHED (hydrofoil boats) Dihedral rad
angle
(planing, semi-displacement |Angle between design water-
ObwL TRIMDWL |vessels) Running trim angle (line and running waterline  |rad
based on design waterline  |(positive bow up)
(ships, propulsor geometry) The d Ifference be_tvyeen
Oext TEMX ’ maximum and minimum lo- |rad
Skew angle extent
cal skew angle
O TETE (ACV and SES) Finger outer rad
face angle
(seakeeping, large amplitude
& HEELANGF |motions capsizing) Heel an- rad
gle at flooding
MWD (environmental mechgnics,
Om THETAMOX waves) Mean or dominant rad
wave direction
0 (ships, hull resistance, water rad
" jets) Jet angle relative to the
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horizontal at the nozzle (sta-
tion 6)
_(sh|ps, h_y drostat_lcs_, stabil- Angle between ship design
ity, planing, semi-displace- |, .o jine and actual water
Os TRIMS ment vessels, seakeeping, . . rad
. ' line at rest (positive bow up)
large amplitude motions tan((zsr - zs) / L)
capsizing) Static trim angle SF T ESA
The angular displacement
about the shaft axis of the
reference point of any blade
(ships, propulsor geometry) |[section relative to the gener-
0s TETS Skew angle ator line measured in the rad
plane of rotation. It is posi-
tive when opposite to the di-
rection of ahead rotation
(ships, hull resistance, plan- |Angle between actual water
ing, semi-displacement ves- |line at rest and running water
O TRIMV sels) Running (dynamic) line (positive bow up) rad
trim angle tan((zve - zva) / L)
(ACV and SES) Slope of
mean water plane for surface
Ow TETW level beneath cushion pe- rad
riphery
(environmental mechanics,
Ow TETWI wind) Wind direction rad
* (fluid mechanics, boundary 9 1112
0 ENTH layers) Energy thickness AU/ Ue) (1 - U/ Ue)dy m
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K K (fluid mechanics, boundary 0.41 1
layers) von Karman constant |
(fluid mechanics, flow pa-

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

K WN waves) Wave number 27/ Lw = olg L/m
(ships, propulsor perfor-

Ks KS mance) Roughness height of m
propeller blade surface




ITTC Symbols

Version 2017 A, A
ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
4 AS (fluid mechanics, lifting sur- b2/ A 1
faces) Aspect ratio
(fluid mechanics, boundary
Y PRGR layers) Pressure gradient pa- |dggs / (v dUe / dx) 1
rameter
A=y 2y o
wz wﬁ w;
A = i AH — ﬁ A = i
A Tuning factor W, w, w1
or
T T T
A ==L A =—L A =—
T T T,
. ASRE (ships, appendage geometry) 1
Flanking rudder aspect ratio
(ships, appendage geometry,
AR ASRU manoeuvrability) Rudder as- |b? / A, br? / Ar, br? / ArT 1
pect ratio
1 TA (fluid mechanics, lifting sur- ol c 1
faces) Taper ratio '
. . " Ship dimension divided by
(Sh'ps' basic quantities, corresponding model dimen-
1 sC shl_ps, h_uII geometry) Sqale sion 1
ratio, Linear scale of ship J=1Ls/Lu=Bs/Bu
model = Ts/Tu
(ships, propulsor perfor-
A ADR mance) Advanceratioofa |Va/mD)/n=J/x 1
propeller
. : The horizontal distance be-
(environmental mechanics, tween adjacent down cross-
Ad LD waves) Wave length by zero |. "~ o m
. ing in the direction of ad-
down-crossing vance
(ships, appendage geometry)
AFR TAFR Flanking rudder taper 1
(ships, appendage geometry)
AR TARU Rudder taper Cr/CT 1
(environmental mechanics, |The horizontal distance be-
Au LU waves) Wave length by zero |tween adjacent up crossing |m
up-crossing in the direction of advance
(environmental mechanics The horizpntal distance be-
Aw LW waves) Wave length ' |tween adjacent wave crests |m
in the direction of advance
(planing, semi-displacement
Aw LAMS vessels) Mean wetted length- |Lm / (Bice) 1
beam ratio




ITTC Symbols

Version 2017 M, n
ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
(fluid mechanics, flow pa-
# v rameter) Viscosity kg/ms
(environmental mechanics,
u CwWD waves) Component wave di- rad
rection
(ships, hydrostatics, stabil- |The ratio of the volume of
u PMVO ity, seakeeping, large ampli- (flooding water in a compart- 1
tude motions capsizing) Vol- |ment to the total volume of
umetric permeability the compartment
Angle between ship positive
. . x axis and positive direction
u (ships, seakeeping) Wave of waves (long crested) or  |rad
encounter angle domi o
ominant wave direction
(short crested)
(environmental mechanics,
A POIIC ice) Poisson's ratio of ice !
Expectation or mean of the Expectgt_ion or mean of the
Hp e probability distribution of
probability distribution ) )
random-varying quantity q
(fundamental, statistical)
L XMR Expectation or population  [E(X)
mean of a random quantity
The angle between the direc-
V1 WD Wave direction tion of a component wave |rad
and the Xo axis
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Version 2017 N, v
ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
(fluid mechanics, flow pa-
v VK rameter) Kinematic viscos- |u/p m?/s
ity
y Degrees of freedom (gen-
eral)
Effective degrees of freedom
Veff Effective degrees of freedom ?f Uc(y) used to obtain to(ver)
or calculating expanded un-
certainty Up
Degrees of freedom, or ef-
Vi (rigid body motion) Degrees |fective degrees of freedom
of freedom of standard uncertainty u(xi)
of input estimate xi
(rigid body motion) Rota-
Vo1, Vs VO0(1), V(4) |[tional velocity around body rad/s
axis X
(rigid body motion) Rota-
V%, Vs VO0(2), V(5) [tional velocity around body rad/s
axisy
(rigid body motion) Rota-
Vo5, Ve VO0(3), V(6) |[tional velocity around body rad/s
axis z
(rigid body motion) Transla-
Vi, v V1(1), V(1) |tory velocity in the direction m/s
of body axis x
vy, V., VY. (rigid body m_otion) T_rangla—
Vi Vs Vi2), V(2) tory velocqy in the direction m/s
of body axis y
(rigid body motion) Transla-
vz vz, tory velocity in the direction m/s
Vs, Vs V1), V() of body axis z
Vi V() Any vector quantities
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s PI Circular constant 3.1415926535 11
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ITTC Computer Name Definition or SI-
Symbol Symbol Explanation Unit
(fluid mechanics, flow pa-
rameter, ships, basic quanti-
ties, seakeeping, large am- 3
P DN, RHO plitude motions capsizing, dm / dv kg/m
hull resistance, water jets)
Mass density of fluid
(ships, basic quantities, sail-
RHOO ing vessels) water density for ka/m3
0 reference water temperature g
and salt content
(Ships, basic quantities, ACV
PA DNA, RHOA Zﬂqdpﬁ;%esﬁ]a(i?gﬁlsngéggrﬁe Mass of air per unit volume |kg/m®
ing) Mass density of air
Pl DNIC |(§2)V :\r/loar;?ggailigicfhiig'cs’ Mass of ice per unit volume [kg/m?®
(environmental mechanics, |Mass of snow per unit vol- 3
PSN DNSN ice) Mass density of snow  |ume kg/m
(environmental mechanics, 3
pW DNWA ice) Mass density of water kg/m
(environmental mechanics, o 3
P4 DNWI ice) Density difference pa=pwpl kg/m




ITTC Symbols

Version 2017 Z, o
ITTC Computer Definition or SI-
Symbol Symbol Explanation Unit
o CA (fluid mechanics, flow Surface tension per unit Ka/s?
parameter) Capillarity length g
(fluid mechanics, cavitation) i
? CNPC Cavitation number (Pa-pc) /g !
- SN, SIGS (ships, basic quantities) Pa
Normal stress
(environmental mechanics,
o FC waves) Circular wave 2rfw=2n/Tw rad/s
frequency
Standard deviation of a
Standard deviation of a probability distribution,
d probability distribution equal to the positive square
root of &
environmental mechanics,
(
ocl SCIC ice) Compressive strength of Pa
ice
(environmental mechanics,
ol SFIC ice) Flexural strength of ice Pa
o CNPI (fluid r_nechan'lcs,' cavitation) 1
Inception cavitation number
(environmental mechanics,
on SNIC ice) Tensile strength of ice Pa
(fluid mechanics, cavitation) i
o CNPV Vapour cavitation number (Pa-pv) /g 1
(fundamental, statistical)
Ox XDR Standard deviation of a xVR%
random quantity
DIRSE (environmental mechanics, ?gﬁe)ZS(f)DX(ﬁg) where
0o SIGMAOX wave_s) Directional spreading J-Dx(f ,e)da -1 rad
function .
Standard deviation of q,
o'(q) Standard deviation of g equal to the positive root of
o’ (a)
Standard deviation of
experimental standard
a[s(q)] deviation s(a) of g, equal to
the positive square root of
o’ [s(q)}
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2,0

ITTC Computer . Definition or

Symbol Symbol Explanation Unit
Variance of a probability

o2 Variance of a probability distribution of (for example)

a randomly-variing quantity
g, estimated by s?(qk)

Variance of q

Variance of q, equal to o2 /
n, estimated by

5(g) =)

Variance of experimental
standard deviation s(q)of g
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Version 2017 T, T
ITTC Computer Name Definition or SI-
Symbol Symbol Explanation Unit
(fundamental, statistical,
T TICV stochastic) Covariance or S
correlation time
. ST TAU (ships, basic quantities) Tan- Pa
' gential stress
(ships, propulsor perfor-
mance) Ratio between pro-
¢ TMR peller thrust and total thrust Te/Tr !
of ducted propeller
(ships, propulsor geometry)
® Blade thickness ratio /D !
(spegzlal_ craft, Planing and Angle between design water-
Semi-Displacement Vessels) |,. . .
T TRIMDWL . . line and running waterline  |deg
Running trim angle based on (nositive bow up)
design waterline P P
(planing, semi-displacement |Angle between the reference
WL TAUDWL  |essels) Reference line angle [line and the design waterline rad
(planing, semi-displacement |Angle between the reference
R TAUR vessels) Angle of attack rela- [line and the running water- |rad
tive to the reference line line
(environmental mechanics,
! STIC ice) Shear strength of ice Pa
(ships, hull resistance, fluid
LSE TAUW mechanics, flow fields) Local A1 &) Pa
w ’ skin friction, Wall shear H y=0
stress
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7 HEELANG

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

rad

X(4), RO,
¢ PHIR

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

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

rad

@ HEELANG

(ships, hydrostatics, stabil-
ity) Heel angle

rad

® RO

(ships, manoeuvrability)
Roll angle

rad

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

rad

PoPEMT)

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

rad

PoOREQ)

(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

PD(REQ)

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

rad

@oc

(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

HEELANGF

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

rad

PzMAX

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

rad




ITTC Symbols

Version 2017 D, ¢
ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
Heel angle corresponding to
¢ the maximum of the statical rad
stability curve
(seakeeping, large amplitude
@R motions capsizing) Assumed rad
roll angle in a seaway
(ships, hydrostatics, stabil-
s HEELANGYV |ity) Heel angle for vanishing rad
stability
(seakeeping, large amplitude
dw motions capsizing) Heel an- rad
gle due to calculation wind
(ships, propulsor geometry)
® PHIP Pitch angle of screw propel- |arctg (P / (2 7 R)) rad
ler
(fluid mechanics, flow fields) 2
4 PO Potential function me/s
(ships, propulsor geometry)
OF PHIF Pitch angle of screw propel- rad
ler measured to the face line
(planing, semi-displacement Angle between stagnation
Psp PHISP ) line and keel (measured in  |rad

vessels) Spray angle

plane of bottom)
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P 'YX |Yaw angle rad
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X(6), YA,
PSIY

(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

rad

SF

(fluid mechanics, flow fields)
Stream function

w = const
is the equation of a stream
surface

m3/s

Yo

YAOR

(ships, manoeuvrability)
Original course

rad

wo1

PSI101

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

rad

wo2

PS102

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

rad

WaP

PSIAP

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

Angle between horizontal
plane and propeller shaft
axis

rad

l?”bP

PSIBP

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

Angle between reference
line and propeller shaft axis

ad

=

yc

COCU

(ships, manoeuvrability)
Course of current velocity

rad

ys

PSIS

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

rad

YWA

COWIAB

(ships, manoeuvrability) Ab-
solute wind direction

rad

WWR

COWIRL

(ships, manoeuvrability)
Relative wind direction

rad
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ITTC Computer Definition or SI-
Symbol Symbol Name Explanation Unit
» FC, OMF (ships, basic quantities) Cir- 2nf 1s
cular frequency
» VO, OMN (sh_ips, basic quantities) Ro- >xn rad/s
tational velocity
(ships, propulsor perfor-
) VOP mance) Propeller rotational |2 wn 1/s
velocity
(environmental mechanics,
WE FE waves) Circular wave fre- 2xfe=2xn/Te rad/s
quency of encounter
(environmental mechanics,
ww FC waves) Circular wave fre- 2xzfw=27r/Tw rad/s
quency
P. OMX, (solid boc_ly mechanif:s, rigid
Wx VO(1), V(4) boqy motions) Rotatlo_nal ve- rad/s
locity around body axis x
(solid body mechanics, rigid
Wy 80(02')\/':(/(5) body motions) Rotational rad/s
' velocity around body axis y
R OMZ (solid boo_ly mechanig:s, rigid
oy Vb(3) \/’(6) body motions) Rotational ve- rad/s
' locity around body axis z
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(ships, hull geometry, hydro-

v DISPVOL |statics, stability,) Displace- |4/ (p g) = Veu + Vap m®
ment volume
(ships, hull geometry) Dis-
Vapp DISPVAP placement volume of ap- Aar/ (p g) m?
pendages
(ships, hull geometry) Dis-
VBH DISPVBH |placement volume of bare  |4sn/ (p g) m3
hull
(sailing vessels) Displaced 3
e DVCAN volume of canoe body m
7 DISVE (hydrofoil boats) Foil dis- m3

placement volume

(ships, hydrostatics, stabil-
Viw DISVOLFW |ity) Displacement volume of (4fw / (pg) m3
flooded water

(sailing vessels) Displaced

Yk DVK volume of keel

(sailing vessels) Displaced

R DVR volume of rudder
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Symbol Symbol Name Explanation Unit

0 (ships, hydrostatics, stabil-
ity) Initial

A (ships, hydrostatics, stabil-
ity) attained

3 (ships, hydrostatics, stabil-
ity) apparent

AB (ships, hull geometry) After
body

AP (ships, hull geometry) After
perpendicular

APP (ships, hull geometry) Ap-
pendages

att (ships, r_lydrostatics, stabil-
ity) attained

BH E]shlilps, hull geometry) Bare

u

BK (ships, appendage geometry)
Bilge keel

BS (ships, appendage geometry)
Bossing

D (ships, propulsor geometry)
Duct

q (ships, hydrostatics, stabil-
ity) dynamic
(ships, hull geometry) De-

DW sign waterline

dyn (ships, hydrostatics, stabil-
ity) dynamic

e (ships, hydrostatics, stabil-
ity) effective

off (ships, hydrostatics, stabil-
ity) effective

EN (ships, hull geometry) Entry

f (ships, hydrostatics, stabil-
ity) false

kB (ships, hull geometry) Fore
body

kB (ships, appendage geometry)
Bow foil

Ep (ships, hull geometry) Fore
perpendicular

R (ships, appendage geometry)
Flanking rudder

ES (ship_s, hull geometry) Frame
spacing
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Identifiers (subscripts)

ITTC Computer N Definition or SI-

Symbol Symbol ame Explanation Unit

ES (ships, appendage geometry)
Stern foil

W (ships, hull resistance) Fresh
water

HE (ships, hull geometry) Hull

KL (ships, appendage geometry)
Keel

KL (ships, hydrostatics, stabil-
ity) keel line

L (ships, hydrostatics, stabil-
ity) longitudinal

LR (ships, hull geometry) Refer-
ence Line

Lp (ships, hull geometry) Based
on Lpp

LW (ships, hull geometry) Based
on LwL

M (General) Model

MAX (ships, hydrostatics, stabil-
ity) maximum

ME (ships, hull resistance)
Faired model data

MR (ships, hull resistance) Raw
model data

MS (ships, 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

PB (ships, hull geometry) Paral-
lel body
(ships, hydrostatics, stabil-

PMT ity) Permitted

R (ships, hydrostatics, stabil-
ity) required (to be clarified)

req (ships, hydrostatics, stabil-
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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ITTC Computer Definition or SI-

Symbol Symbol Name Explanation Unit

S (General) Ship

S (ships, hydrostatics, stabil-
ity) Sinkage, squat

s (ships, hydrostatics, stabil-
ity) Static

sqt (ships, hydrostatics, stabil-
ity) Sinkage, squat

SA (ships, appendage geometry)
Stabilizer

SE (ships, hull resistance)
Faired full scale data

SH (ships, appendage geometry)
Shafting

SK (ships, appendage geometry)
Skeg

SR (ships, hull resistance) Raw
full scale data

sS (_ships, hqll geometry) Sta-
tion spacing

ST (ships, appendage geometry)
Strut
(ships, hull resistance) Salt

SW water

T (ships, hydrostatics, stabil-
ity) transverse

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

™ (ships, hydrostatics, stabil-
ity) Triminm

T™H (ships, appendage geometry)
Thruster

v (ships, hydrostatics, stabil-
ity) vertical
(ships, appendage geometry)

WG Wedge

WP (ships, hull geometry)Water
plane
(ships, hull geometry) Wet-

WS ted surface
(ships, hydrostatics, stabil-

4 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,
population mean

(fundamental, statistical,
M stochastic) Expectation,
population mean

(fundamental, statistical,
MR stochastic) Expectation,
population 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
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ITTC Computer Name Definition or SI-
Symbol Symbol Explanation Unit
(fundamental, statistical,
RR stochastic) Population corre-
lation
(fundamental, statistical,
RS stochastic) Sample correla-
tion
(fundamental, statistical,
Vv stochastic) Population vari-
ance
(fundamental, statistical,
VR stochastic) Population vari-
ance
VS (fundamental, statistical,
stochastic) Sample variance
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