Command Dictionary -- WAVE

AR

WAVE [(form)] phase [length [height [encounter]]] [/[NOPRINT]
Defines a periodic wave to be superimposed on the waterplane.

5E SOKTH_E 09— JE 35138

WAVE (SPECTRA) amplitude, t1,...,tn [/NOPRINT]
Defines a range of wave periods with constant amplitude for seakeeping analysis.

€ SCRATEE PRI 1A I L @ i

WAVE (SPECTRA) DATA ["datafile”] [/NOPRINT]
Defines a wave spectrum from an external data file for seakeeping analysis.

MR SO E S AREAT SEATIE T o

WAVE (SPECTRA) PM wspeed [/NOPRINT]
Defines a Pierson-Moskowitz wave spectrum formulation for seakeeping analysis.

SESUH &2 B Y Pierson-Moskowitz 5738 A 7.

WAVE (SPECTRA) P2 hsig [/NOPRINT]
Defines a Pierson-Moskowitz spectrum (same as PM) using significant wave height.

1 B2 2 X Pierson-Moskowitz Jti (5 PM MHED

WAVE (SPECTRA) BR period, hsig [,brform] [/NOPRINT]
Defines a Bretschneider wave spectrum formulation for seakeeping analysis.

SE XA T IERLPE 2 #1#) Bretschneider i A .

WAVE (SPECTRA) J1 wspeed, fetch [,gamma] [/NOPRINT]
Defines a general JONSWAP wave spectrum formulation for seakeeping analysis.

& T IEPE K — e JONSWAP 7385 23 7o

WAVE (SPECTRA) J2 period, hsig [,gamma] [/NOPRINT]
Defines a JONSWAP spectrum (same as J1) using period and significant wave height.

5 FH R AN 20 = 2 X JONSWAP it (5 J1 #FD

WAVE (SPECTRA) O6 freql, hsigl, lambdal, freq2, hsig2, lambda2 [/NOPRINT]
Defines an Ochi-Hubble six-parameter two-component wave spectrum for
seakeeping analysis.

& X FERPE S HT I Ochi-Hubble 75200 53 & i .

WAVE (SPECTRA) O1 hsig [/NOPRINT]
Defines an Ochi-Hubble one-parameter most-probable wave spectrum for
seakeeping analysis.

& X FERPE > HT 1 Ochi-Hubble 24 T g i i .
WAVE
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Command Dictionary -- WAVE

Displays the current wave parameters.

BIRBIRZH
SH Y
(form)

May be TROchoid, SINusoid, STOkes or OFF. If omitted, TROCHOID is assumed.
Al Ll & TROchoid (42 #23), SINusoid(IF 5% 1%), STOkes(Stok ##%) 2k OFF, #& ERFR 418 .

phase
Phase angle in degrees: the location of the crest relative to the origin in the direction
from which the waves are approaching.

LA, B AEBMIR TS, PUEARR T+ I R AL

length
Distance between crests in current length units. If omitted, the current LWL is used (see
the LWL command).

AT T IEK . B [E A K2R TH] LWL K.

height
Vertical distance between the wave crest and trough in current length units. If omitted,
1/20th of the length is assumed.

Berer: BB ARG 5 2 18 TR E R . SUEENIKE 1/20.

encounter
Angle of encounter in degrees. Zero for following or overtaking sea, 90° for starboard
beam sea, etc. If omitted, zero is assumed.

Eiss, BALRE. 0 EARIREEIR, 90 KA MR, REME N0 JZ.
/NOPRINT
Omits displaying a description of the wave to the screen and any output file.

A ) 5 e AR AT B 1 S AR B R BIR 24

amplitude
Amplitude in current length units for all wave periods in the specified range.

FH R VL BB P i 8 O ) 24 R AR A R

t1, ..., tn
Range of wave periods in seconds.

BARFAMITE R (DA BAL

datafile
External data file (default=SPECTRA.CSV) used to access the wave spectrum data. This
form is particularly useful if a unique spectrum is required, or statistical analysis has
been performed on a specific locale to create a spectrum. Following a header line
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and a unit line ('F" or "M") comes the data lines, each containing a single
comma-separated wave frequency and spectral ordinate pair.

HMREIE S (BRA=J61E . CSV) AT Il Bt o SR 75 20— A, B X4 E (X
IRBE AT G AT LB ARG, WA R o AEAR T RIRALAT C “F7 B “M” D 2
JaRBHEL, FATEE ML 5 BB TS P ARBRXS o

wspeed
Wind speed in knots.

WG, LA HAL.

hsig
Significant wave height in current length units.

DL TR P A R (1A 3G

period
Characteristic peak period in seconds.

LUED I BT PR AT 0 A 391 o

brform
Bretschneider form: either NARROWBAND (default), GENERAL, or ITTC1978.

Bretschneider JE=: 4 (ERIA) @B ITTC1978.

fetch
Fetch distance in current length units.

D TR aL iR VA ER

gamma
Peak enhancement parameter control.

e {0 384 55 2 B2

freq
Modal frequency in seconds.

B (LA NEBALD

lambda
Shape parameter for spectral energy concentration around the modal frequency.

BEASHIA ) A e B AR T TR S8
Note: The COMPONENT /SECTIONS command is useful for verifying wave profiles.
Y. W] ] COMPONENT /SECTIONS i 4 A% AR IR AR -

Operation

#BAE
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The waterplane defined by heel, trim and origin depth is the base plane on which the
wave is constructed.

WIR AL T SLAE [ 7€ /KT b, 27V T8 A 0 A 52 L BT PR A i 381 7~ T ) P o
7E X o

Looking along a line in the direction of encounter: Crests occur at multiples of 360°
from the phase angle, and troughs occur at £180° from the crests. When the phase
parameter is zero, a crest is directly above the origin (projected perpendicularly to the
base plane). As the phase parameter increases from zero, the crest moves toward the
direction of encounter (eg. toward the stern if encounter is zero).

RGBS, WPEBRIITR, BN AT a6R 360° K. JRATEBIER)£180°
Ao 2% phase MM 0 I, 5 EJ7ACBE AU (3 ERRGERIEAETHD . fi%E 25 phase
g n, AR IEEE A, ER AT (. i EES), wREEA N0 KD .

Wave length should not be much smaller than the length of the vessel unless the vessel
model is equipped with a suitably close section spacing. Otherwise, the "sampling" of
the wave which takes place at the model's section locations, will not be dense
enough (there should be at least eight samples per wave cycle).

P N FFRANGEAR /N, BRARME AR rh st (R 1] B 53, 75 AR %0 (R BUREREAS
g, RN, 20N 8 MEARHE. )

When the encounter angle is near the beam, the wave length should be at least four
times the width of the vessel, since the wave profile is linearized as it crosses each
section. In determining the wave elevation and angle at a given section, the
longitudinal location of the section is used together with the transverse center of the
extreme width of the component.

PR MIEIE A HIRIRI , B EERT 4 MG I8, 1 PR IR AE M AR AR 43l 2 [ 2 R kA
B0 FETHSRRE 0 IR I v AN AR LIS, AR 123 (1 O e 5 BB R 3B P 5 K 98 AL (1 0
B B SEAT

Wave height must be less than 2/7 (28.5%) of length (and should be less than 18% for
stokes waves to avoid unrealistic secondary humps).

B Z/INT 2/7(28.5%) 1K (5F T Stoke ¥, ¥R/ T 18% i K LAkt e th AN B SE (1) —
IRBEVE)

The wave forms y(x) are:
Trochoid: y =1/2H cos a
x =al/k -1/2H sin a
Sinusoid: y = 1/2H cos kx
Stokes second order: y =1/2H (cos kx + 1/2Hk cos 2kx)
where k = 2n/length; H = height
BIE y()unF
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Trochoid: y =1/2H cos a
x =al/k -1/2H sin a
Sinusoid: y = 1/2H cos kx
Stokes second order: y = 1/2H (cos kx + 1/2Hk cos 2kx)
Hrh k=2n/length; H = height

WAVE OFF (or setting the height to zero) can be used to "turn off* the wave, reverting
to the flat waterplane.

WAVE OFF 74 (BRE ¥R K R E N 0) Al ARHNR, 15K H K & B/K-F1h .

The various SPECTRA forms define wave range or spectrum parameters necessary to
perform a spectra-based seakeeping analysis (see the SEAKEEPING command for
more details). WAVE (SPECTRA) is essentially equivalent to WAVE OFF for all purposes
besides seakeeping, so unlike other wave forms does not show active "WAVE" in the
screen header. Alternatively, the WAVE (SINUSOID) form can also be used for
seakeeping.

%M SPECTRA 35 T PAT I T3 15 10 3E Ao 14 43 B BT 75 PR DR TR U PRl it 2 40 (e 2
405 8., 152 SEAKEEPING 74 ) . WAVE (SPECTRA) A &5 6T FadE ik LLAMNI T A
HII) WAVE OFF, RS HABBEAE, EFERHREP A RR Y/ “WAVE” . 803,
WAVE (SINUSOID) AT H F3&E M. -

Display Output
B

Issued with or without parameters, the WAVE command displays - on both screen and
current output device - a description of the wave in effect. (When the WAVE
command is given without parameters, only the display occurs; no changes are made
to the wave.)

2 WAVE @ &I, R G RR T R, FEEmE P ErR. (WAVE 4G
TZH, WAERSE SR, HASHNA IR E)

Measures of the wave profile as it is encountered at each section of the vessel model
are available via the COMPONENT command with the /SECTIONS parameter.

SR T ARk AR TR, AT BLEIE COMPONENT 174 52 %1/SECTIONS K5k
o

Nondisplay Output:
ARG R

none.

e
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Examples

FEB

A trochoidal wave cresting at the origin, 105 length units between crests using default
height of length/20:

JE SCARARPE, WAL T 5, B 105 5K, B Ak 1/20.
WAVE 0 105
A trough-at-origin stokes wave, 10.5 high using the default length (LWL):
€ X Stoke ¢, WAL TR A, BOKEETIUKEIE, BN 10.5 K.
WAVE(STOKES) 180,,10.5
A 200 x 15 sine wave coming fromz2 the starboard beam, crest 100 length units to stbd:
R AT AL, & SOEZSE, AR, JRIEIEEAAZ 100, K 200, #mA 15.
WAVE(SIN) 180, 200, 15, 90
A range of waves (0.5s to 5.0s every 0.5s) with amplitudes of 1 length unit:
PRMEHy 1 MKERARBIRIEE (5 0.5 #3 5.0 &) .
WAVE(SPECTRA) 1.0, 0.5, 1.0, ..., 5.0

An ITTC 1978 Bretschneider spectrum with a characteristic period of 3.2 seconds and a
significant wave height of 2.4 length units:

ITTC 1978 Bretschneider Ji%, FHEE TN 3.2 8, AREEN 2.4 KEHAL:
WAVE(SPE) BR 3.2, 2.4, |

An Pierson-Moskowitz spectrum with a significant wave height of 3.5 length units:

Pierson-Moskowitz Y1, A% N 3.5 K HAT:

WAVE(SPE) P2 3.5
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