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SECTION 1 GENERAL MECHANICS

1.1 FUNDAMENTAL CONCEPTS

1.1.1  Concepts in General
Standard | Computer L . .
Name of Concept Definition or Explanation SI Unit
Symbol Symbol o
a ACC Linear acceleration 1 Translatory acceleration dv/dt m/s’
A A Area in general m?®
A, AT Cross-sectional area of an m?
experiment tank or tunnel
B B Breadth m
C FF(2) Cross force } Force normal to lift and drag N
D FF(1) Drag(force) Force opposing translatory velo- N
| city, generally for a completely
" immersed body
d, D D Diameter in general m
E E Energy in general J
e ED Energy density e/dV Pa

- 50)

mbols)

F2A1 g A7 3] (KTTC)

S ASE 715 3 g0l 93] (Sym-
A ghot
37}%) Z#| —General Mechanics, Ships in
1e8ld BE7| 85 vhre] s 3
0 IPTC, Sept. 1990, Madrid, Spain).

I
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Standard | Computer N fC
Symbol Symbol ame or Concept
f FC Friction coefficient

‘;_.J*UO: Z 3 [l anli=al - B 5 BN

<
N2 <. He oo

NROD

FD
FR

55

DE

FF(3)

MA

o

RD

RDC
SP
Tl

TEM
TC

VOL

WD

WT
SPECG

ETA

RHO

TAU
SCALE

Force density

Frequency

Force

Acceleration due to gravity
Depth in general

Length

Lift(force)

Mass

Moment of forces

Frequency or rate of revolution

Origin of body axes
Power

Radius
Resistance(force)
Radius of curvature
Length along path
Time

Temperature
Period

Velocity of a fluid
Linear velocity
Volume

Weight density
Weight(force)

Relative mass or weight

Efficiency In general
Mass density
Tangential stress

Scale ratio

Definition or Explanation SI Unit
o Rjdwt;)i(i)ﬂéngential force to normal fort 1 ]
ce between two sliding bodies or
planes
\ dF/dV N/m?
1/T Hz
N
Specific gravity force, dW/dm m/s’
m
‘ m
; Force perpendicular to translatory N
\ velocity |
kg
First perpendicular to force Nm
distribution
Hz
| 1
| W
n
Force opposing translatory velocity N
: m
; m
; s
‘ k
j Duration of a cycle in a repeatingl S
i(periodic) process
m/s
J Translatory velocity ds/dt m/s
m?
! dw/dv(Formerly specific weight) N/m?
} Gravity force N
' Formerly specific gravity. Mass den- 1
Isity of a substance divided by
| mass density of distilled water at 4°Q.
} Ratio of powers
1 dm/dv kg/m’
1 Pa
; Ship dimension divided by 1

corresponding model dimension
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| Standard Computer T o )
Name of Concept ! Definition or Explanation SI Unit
Symbol Symbol i
o SIGS Normal stress ‘ Pa
@ OMGF | Circular frequency 2nf 1/s
w OMGN | Angular velocity ‘ 2rn 1/s
l
1.1.2 Space Related Concepts
Standard | Computer o . .
Name of Concept Definition or Explanation SI Unit
Symbol Symbol L
S SM(I,J) | Any scalar quantity distributed [ds
in space
SM° SMO(], J) | Zeroth order moment of a [8,ds=8;S
scalar quantity
sM SM1(, J) | First order moments of a [ €w Xids
scalar quantity Formerly static moments of Inertia
| of a scalar distribution
M SM2(1, J) | Second order moments of a [ €5 X. €my Xon ds
scalar quantity Formerly moments of inertia of a
scalar distribution
oM VM1() | First order moments of a vec- | First order moments
tor distribution | [ € X duy
T, T(L,J) | (Componensts of) a tensor in | T+ Ty
space referred to an orthogonal ‘
i referred to an orthogonal ‘
system of Cartesian
coordinates fixed in the body
Ty TA(,J) | Antisymmetric part of a tensor i 71]— T) _
P X
Ty TS(I,J) | Symmetric part of a tensor (T,+ T,)_ T
2
T TT(, J) | Transposed tensor Ty
Tiv; TPTV | Tensor product
£ 7
LU, Vi v Any vector quantities
‘ distributed in space
u, Vi SPUV | Scalar product | 3
| ‘ .;1 uv;
|
WV DPUV(], J)| Diadic product i uv;
{
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( Standard | Computer

I
MName of Concept [

Symbol Symbol
uwv | UPUV(D
Vi V(I)

X, Xi X, X(1)

Y, X2 Y, X(2)

Z, X3 Zy X(3)

Xe, Xo | X0, X0(1)

Yo Xz | Y0, X0(2)

Zo, X3 | 20, X0(3)
€k EPS(], 1K)
& | DEL(,J)

Vector product
Components of a vector quanti-
ty distributed in space, referred

to an orthogonal system of

Cartesian coordinates fixed in J
the body
Body axes and corresponding

Cartesian coordinates

Space axes and corresponding

Cartesian coordinates

Epsilon operator

1.1.3 Time Related Concepts

Definition or Explanation

T T —‘—“g—'—._—r*“_‘—l

SI Unit

€5k U Vi

Zero-th order moments

[ dv,

Right-hand orthogonal system of co-
ordinates fixed in the body. The x-
axis 1s forward and parallel to the
reference or base line used to de-
scribe the body’s shape. For dynamic
the

preferrably at the center of mass of

considerations origin 1S
the body and the zaxis vertically
downward. The y-axis is then to star-
board

Right-hand orthogonal system of co-

ordinates fixed in relation to the
earth, the positive zraxis is vertically
downwards and the xgaxis lies in the
direction of initial motion
+1 1 yk=123,231,312
—1 1 1)k=321,231,132

0 . if otherwise
y=11,22,33

0 :if otherwise

3

L Standard | Computer S ] T TM
Name of Concept Definition or Explanation SI Unit
Symbol Symbol
C C Any complex quantity R s S —
=C* exp(iC?) = l
=C* exp(iC) =
=r exp(i¢) !
Chr CA Amplitude of a complex mod(C) = ’
quantity B (C'“+C‘*) ! _ z+b2 ‘L
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| SI Unut

Standard | Computer [ . .
Name of Concept ‘ Definition or Explanation
Symbol Symbol i
C¢ cC Cosine component of a Cr
complex quantity
C\b CI Imaginary component of a ‘» Im(c) =C?*sin(c") \
complex quantity 1
ct CL (Phase) lag of a complex -
quantity t
P i | |
Ch ¢ CP Phase(lead) of a complex ‘ arc(C) = arctg( gR ) ’
quantity
| are(g) =arctg(2)
CRa CR Real component of a complex ‘ Re(C) =C* cos(C")
quantity \
Cs CS Sine component of a complex C'
quantity
C (ol Conjugate of a complex qua- Cr—iC'=
ntity ‘ =Clexp(—1C")
XA, ry XSA(J) | Amplitude of spectral lines of a \ 2mod(X}')
periodic function 1 =1
: ro=mod(x") =a«w
X%, ay XSC(J) | Cosine Fourier coefficient 2Re(X)) = |
| % _]'g‘x(t)cos(wlt)dt \
} =1
| aw=Re(x") =
|
= % [q x(t)dt !
X®, by XSP(J) | Phase(lead) of spectral line of | arc(x) = —arctg( %{_ )
a periodic function
X, by XSS(J) | Sine Fourier coefficient —2Im(x")
:%— _[‘Ur x(t)sin(wt)dt
_]\Z 1 b\;u = 0
F, Fourier series operator

x(1)= 2. xfexp(iwt)
=
w,=JwifxR, then | x(t) =

§. reos{wt +¢,) =

i,' a,cos(wt) + i b.sin(wit)




Standard

Computer

Symbol Symbol Name of Concept ‘ Definition or Explanation SI Unit
Fr Fourier transform operatorr ‘ : XMw)= ", x(t) -
‘ exp(—Jot)dt
Fy! Inverse Fourler transform | x(t)=
operator 1 -
= 5 mek () -
- exp(iwt)dt
(yx)R h, YXR Impulse response function of a Fi(h,")
linear system with input x and
output y
(yx)F, hyr YXF Frequency response or transfer F(h,) if h,=0 fort <0
function of a linear with input H,*=H(Hy)
y and output x
H: HT Hilbert transform operator i 1 Jm x (f_) i
A
X5, Sx XS Spectrum or spectral density ; 2~X =0
function of a real function 2’
XsA S,A XSA Amplitude spectrum mod (X%)
X5, S\ XSC Cosine or co—spectrum 1
- J7 x(t)cos(wt)dt
XS S XSI Imaginary spectrum Im(X%)
X5, St XSL (Phase) lag spectrum —arc(X®)
X5 SyF XSP Phase(lead) spectrum arc(XY)
Xyx® Real spectrum Re(X®)
Xy Sine or quadrative spectrum 1
- j':cx(t)sin(u)t)
T
T TC Time period Duration of a cycle S
X,y Real functions, typically of x(t+kT)=x(t) k integer —co<k=
X time + o0
Periodic or repeating function
x! XH Hilbert transform of a real H(x)
function
X, XF XF Fourier transform of a Fr(X) if x real, then :
function ‘ Fr(—w)=F/ ()
X;, XF XF(J) | Complex Fourier coefficient of

1 ..
T I xWexp(—iwt)dt

a periodic function
if x real, then : X=X/




rStandard Computer o . .
Name of Concept Definition or Explanation SI Unit
Symbol Symbol
XA XA Analytic function X +ix"
XA XAF Fourier transform of an a 2F =0
analytic function
XM XAA Instantaneous amplitude mod(X")
X AP XAP Instantaneous phase arc(X")
) OMG1 Basic frequency on
T
w; OMAFX Instantaneous circular dxA?
frequency dt
L _
Euper script|  Prefix Meanings Super ;chpt Prefix J Meanings
Functions, operators . ‘ Functions, operators
I I Imaginary A Amplitude
IR Impulse response C Cosine
L L (Phase) lag FR Frequency response
S Spectrum F Fourier series
P P Phase(lead) F Fourier transform
R R Real H Hilbert transform
S S Sine A Analytic function
* J Conjugate i

1.1.4 Stochastic Processes

Standard | Computer
Symbol Symbol Name of Concept
gt A, Time average of a function of
a random variable
{(xx)°, Cxx XXC Auto-covariance function of a
stationary stochastic process |
(Xy)c, ny XYC Crosscovariance function of
two stationary stochastic pro-
cesses
gt E, GE Expected value of a function of

a random variable

Alg)= LT gt

Egx)= [
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Standard | Computer L . .
Symbol Symbol Name of Concept Definition or Explanation SI Unit
xP, 1, XPD Probability density function of dFy
a random variable dx
(xy)f, I, | XYPD | Joint probability density func- oFy
tion of two random variables axay
x5, Fy XP Probability distribution of a
random variable
(xy)F,F,y| XYP |Joint probability distribution
function of two random
variables
H ;\3 PTXY Power transform function, H H:,
response amplitude operator,
power transform in general S«=H¥ S,
Sxx .,:H;v,,k Sw k1 mel
x™ XNE n—th moment of a random E(X")
variable
(xx)?, R« XXC Autocorrelative function of a E(x(t))x(t+1)
stationary stochastic Ru(t)=Ru(—1)
process If x 1s ergodic then ;
Ru=Ax)x(t+7))
Ru(z) =
= [ Sulw)cos(wr)dr
(xy)E, Ry| XYC Crosscorrelation  function of E(x(t)y(t+1))
two stationary stochastic pro- if x & y ergodic then ;
cesses R,=Ax{)y(t+17))
Ry (t) =Ry (1)
(xx)%, Sk XXS Power spectrum or auto- Fi(Rxx)/m ©=0
spectral power density func- S.—H., S..
tion of stochastic process
(xy)s, S¥ XYS Crosspower spectrum of two Fr(Ry) BTN
stationary stochastic processes o v
w=0
Sw=5;,
S.=H.S,
in general
Sw =Sy, wHy, x
X,Z(y XY Coherence function | 5.5
5SSy
|
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Standard | Computer o ) .
Symbol Symbol Name of Concept Definition or Explanation SI Unit
XE, XE Expected or mean value of a E(x)

random variable
%P, oy XD Standard deviation of a ran- |
dom variable
xY, 0% XV Variance of a random variable E(x*) —E4(x)
T TC Correlation time
4 Sample output
X Random or stochastic process, x((t)
stationary
Prefix Meanings Prefix Meanings
Functions, operators 7 o Functions, operators
C Covariance P Probability distribution
CR Correlation S Power spectrum
E Expectation D Standard deviation
i PD Probability density | v r Variance
@) O O
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