[ Downloaded from marine-eng.ir on 2025-10-31]

[ DOR: 20.1001.1.17357608.1400.17.34.12.4 ]

OYYAY) Ve ol g 5l IV ol [ omoin Lo

Lo owiigeo 4y pul

b Zlgel 53 (S5l9 solns g JUS) 12 6 peRlo o5 sl Il lodl o)

T oluige dosee T come (gage ¢ (g ST Mo B

Aliakbari_Taghi@yah00.Com « s gl (cliges iy o olSislosl gl ixio olKiils /2,58 gomily |
Mahdi.adjami@gmail.com g ls o ol&isly Hbsbwl ™

m.moonesun@gmail.com wg,als aio oKy jbabkwl ¥

RN

alio wileMb|

S rplo lo g 5l oolainl b la oS jlujlauly o ale ialS ol elol soas gy SO @l 4y allin
Sleeby,y el ooy o5 b (Lol sleacacs jlglgel jo j5lits L8, J7S g (owyp D3l p o0 (Jsore
LgLQ‘SJLJ 9 )))M‘ 5}.:) ‘u..:.LcM u)lJLA diile Gl ool oolawl C‘}A‘ Be GMMS Lg)l.w)lml.: 6‘)4 Lsal.\m
Jid, aely mals Caz o8 pledl sy lie cpl joaila 1) g5 ple Culrs g Lle S pp a8 uiléas
amog> 5 oo Slislesl .ol oais plel Holds (K58 Jow Slaolesl g, @ bl b jo 5 Zlsal o
S8y delie Cgz aliste e by diged g0 3l eoliinl b )b s slagd obje (e olKiolojl S
G225 cpl 50 5 gl sl czlgel jo DS > anals alS Cua o8 ladl T ekl easl Ll oals aloeil ¢ g8
aisls mals 51 las (3lg, 5alids (sl Baio ol 5l Jols glo 4Bl o )l0 (> )5 g (dSls il 5 00 &3l
el gy lagile 50950 o YIO L ol y oo azd )3 185 1o Jaw Jobo o )ls plaie zlgel jo o0 Ve b 0l >

ool 08,5 5550 ITTC Sleb o Slisle;] plonil Joalljgiws wlal 5 lioles]

llio azz b
VE o BIVA allie il Gl
VEee o)Al by

eads olals
Sl @l
SrSeple 58
ol gl
LS;LQL.\')Q

Evaluation of the Fishing Net Stabilizing Method on a Planning Craft in

Regular Waves by Experimental Method

Taghi Aliakbarit, Mahdi Adjami?, Mohammad Moonesun?®

1 PHD student, Shahrood university of Technology (NIMALA); Aliakbari_taghi@yahoo.com
2 Assistant Professor, Shahrood university of Technology; mahdi.adjami@gmail.com
8 Assistant Professor, Shahrood university of Technology; m.moonesun@gmail.com

ARTICLE INFO ABSTRACT

Article History: This article presents a new innovative method to reduce the motions and stabilizing the ships
Received: 19 Sep. 2021 using the ordinary fishing net. The study of ship motions in the waves has been the main
Accepted: 30 Nov. 2021 concerns of ship designers. Some methods have been used to stabilize the ship in the waves,
Keywords: such as stabilizing tanks, gyro stabilizers and fin stabilizer, which these have their own
Stabilizer advantages and disadvantages. In this paper, the study of the net element to reduce the
Fishing Net amplitude of Pitch motion in the regular waves in the static state has been done by
Regular Waves experiments in a towing tank. The model experiments were performed in the towing tank of
Seakeeping National Iranian Marine Laboratory (NIMALA) using two kinds of net with different meshes
Pitch to compare the effects. The innovative idea of using the fishing net element to reduce the

ship motions in the waves was presented for the first time in this research. The findings of
this study for the planing craft show a reduction in Pitch motion of up to 20% in regular
waves. The length of the model is 2.5 meters and the requirements of the test method are

based on the ITTC marine testing instructions.

\YY


http://www.yahoomail.com/
https://dor.isc.ac/dor/20.1001.1.17357608.1400.17.34.12.4
https://marine-eng.ir/article-1-937-fa.html

[ Downloaded from marine-eng.ir on 2025-10-31]

[ DOR: 20.1001.1.17357608.1400.17.34.12.4 ]

phte zlgal 15 (s3lan Hold g JE3; 2 s pKenle 55 el Ll ooy 10, Ke 5 (5 ST (e (55

t2lS gl Sl ST gl 5l 5loe (! [15-17] 5 Lo
L s e 50 0y o] s S e woli ] il
@ 05—Soe 5yl el el il sl mhaw ST )l
Db s ile as 5B glls a7 ol gl )0 45 (50b
2 el il ol3T i S1aS 0Bl a4 gl e
ShopBree U3l Jl—w obml> (VY [4,18]00,5 5,0l Sl
RS RONIN [ NP C O P i P P VROV L JESPRes
el 99 oy oad bule sl Jlw 3051 Gliee 2 58 250
o3l 4y 5 ;3B cnl el (5550 50 [B] s (K (55
Gl a» 55 Sl o o Bl e jobd 23S g b
ol als cel Lo s oS cnl bt pale vg b o
&l 1 [19]wules o powao |, pale asaels asly 05,5 o3
U U & Ygoma | (tle ad e cnilin 516 5T ol
PPw9 5 Ny (o0 )8 A Gl b VL Ced o a5 Wil
2o ol (a5 albas g 5lalanly Jalge 55 palé 0o
b sSang ) [2]ail o (Jsare (slocsSus ) 5585 ol
sl sl 5 Vgoma 5 azin Jlad pd 5 Jlab £33 50 sl
5" Lesaly slaoaS wiile wig 5 e mal Sz g g
aS cl ol ol ol ade e alyS ou a5 sle sl
a5 Wgds od a5l 55 (s (slaolal o Ygans by Sy 5
el g 0 el Lo ugilidl slojslit (55, wls
S35 245 Syl (05555 9L [20]wiil S3e 5 iale
oS S il o el e as Gy p o
o e Fe 5l i 55 L conte di savoia o LILs! (s 8l
Ao b e 0d ogSg ] s (ls (S8 Gl ol
5 5 VY oS n) 2 iy Ll 5o Fogus los oo
Seo,0 VY sg0m (2n) 5 PR (35 Shls bpgSans 2 gg0mme
Frooga> Ygans lagsSs 5 [2,3]ain (28 S bl
1 sl (oye e oo jo Ae b ST ke 50 g 9uoye
slasi g losSwg nf oy 5 o5l [21]ases (el asls oo
aS Ll 5l g o s mge sl i b aale alS Lyl
53 gano 10 it ol (L5 02 (1o Vs Log oSy 25
L esY 2l a5 sis oo i lagio 5 SzsS (sla sl

Sl 5 o3l g, 5 Ygane 55 (slajglids ;3 sl ansls
S 2D gy ol oo Cue 05 o eolitul ile as
5 e ol anie ol cae g (o ke el o ol
5 o5 5 Job ke alS sl [22]a il e o ot
5 e SIb wiile 2oy Sl 5 g0 9 e DU il by
a5kt (Job ke 2als (sl [B]og s ool aes ol
Pl Dlgens (20 Rile RS sl wiiles (6550 plodl
2= slagles 5l 55,5 (Lt (Jsb laples a5 12 ol

\YY

doddo — )
0dgdZa jO 6)‘AJL )L.\.a.a 9 ()l...)) ‘5>L>L>L‘> la V_MJLH.A )jl.._..u M
[1,2]0sS ey cpel job dn ailgs oo Tl ys oboDb 51 —ols
ode celh oly 5 2l ye sl > g lsel s9 aile 1)1
395 yslD (6l ol Gy yad jlae vz Sl aals e asals
O B]ogi oo a8 )5 a5 jo 1 yo ol Jule g0 a5 [3-7]ass
Ly, o (V b iS00 a8 aeas el 0,55 5 ol ool
yobed ST . iS 095 iy g Dl 9 hallws Joss LB
oo 28 (6,15 (9 i b (3illas) 095 (6,15 0ogusma jo
2B slodad ;o oM jlews 2l Gble 5l jsee 4 j5eoe
b s canlin LT p ade gl ol (6 laul e a5 ol
-\ [9,10]..\.»5 oole_wlly py pade pals glys, 5 u;u
S oy YT sale 0o Gla JL-Y Ty LS slaasdl
Syl 398 3 lge 3l S ya Y pale oo LgSuwg py -F TV nxle
19 50 (59 9 pon JUdl oS ain 395 (o5 ol 5 Llje
Pl )95 GlmdlS 2 (F 1 )3 (2B poe Lan 5 SoiS
Shls dny 5 50 cead sla S eyl alex 5L s Zlsal
S S 1 LS ol S wisg: gaily 5 Sy 4 S S
oo sl 5l e [2,11] Slo o plosil 5 1) joliss o ye
o le,ls 4 glodss (ke als olp os3ld slo oS
Cloazdly leass pl 4y a5 wacd oold haz iy b Cad
ST 28 oo )8 Ik dr g g S e el Al )b
sy 51 Vgane baasdly ol [12]ales 55l iy (558 5STos

Yoot sgam g aly se slatel (e Caw 4) 40y Job 2 G
3

ode 0o slaSIL [2]aims o LzalS ) aiay zilé jlas s
&l g adody gy aiar j sloo LS I gaily wils; wsiles 5
@ 4 S g dgyen S (2 e Fe L RalS
Ayl Jlos aslyao,0 - ojlasl a4y ol als wigds b
Sguzo 42,0 V-F (o l) g, S 1> (60 8 sla 55 50
3 Vgare g Al alyje sl SIL o) [3,13]0ns
4y ol iy gm a3l 3,550 3 (0 slo 5
ol polas 5| (6 F ksl A0 aiS oo 5l 0y ye ST
3k 0550 a5 (Alge )0 Sl glaasly 5 Koo sl yslis L SIL
Shosde oo 3 [14]aisi oo poz w0y S5-I 4 sl
I yob—d gl ymale oo 0 LY (o a5 ai v (6950
O cpl ogr e oo o ols [2,7]oces o ialS
Gy 45 Llo S 5 1) oyl sl o8 o ey by b
asile aib 5o wilgh o Wylo By Jae G [0 SYeb D

sl s—iS 5 ol slosS LS S slo oS


https://dor.isc.ac/dor/20.1001.1.17357608.1400.17.34.12.4
https://marine-eng.ir/article-1-937-fa.html

[ Downloaded from marine-eng.ir on 2025-10-31]

[ DOR: 20.1001.1.17357608.1400.17.34.12.4 ]

OYY-AYY) O Fe e o) 5 5mb «(FMDppoin Jlo byo gwiige 4,85 ) Ken g 6 51 e &

WS &Yolzo —Y
b 95 Db 08 L ol e |y (Sl Slopi—ns 15T
S8 )3 055 silwdae hS S gma (res yibop iy pias
le Joleo) € (B b 8 g M oy (= JS8) 5
wle) Bglyes o b STie 5 (sl po (Ssbisl (5l
59t iy 5l (U o jolind 0 &8 5> ol e g Cenglie (slag
Sy Gy wile) B SG p20 (g9 55 el (@ a4 Juate 555 5
Loy ol S 3500 3)ls 4 X 5o Sz 3 (g5

el == S5 g0 ar oy 1)l

Fb:b,x
]—>x

%
11—

— Fex
Cc
= p—
F.=c.x m.X

AN

9 (a,D) (Foligdgyuu cul s g ol5T pl,So 1) JS
(19Led) s 32 3,15 (€) (S Lol yuuns

O ) oy W) ‘>)|3 tsuﬁf.f’s ‘djs JL&J L.\ &Lb.a
2 J&w 4 su.’?a.’ fsé uj.:lﬁ )I ool L: U‘}"LSA ‘) M
:Q‘oQLi..S
ZF=ma=>Fext—Fb—Fc =mx = Fgyy
=m¥ +F, + F,

= Fopp = mX + bx + cx())
9995 (o0 o S > 2ol (F) ()15 S0 28 (59508 &Sy 0o
Sl (Fp)oaisS e 5955 5(0) 38 ool S5 (5958
plnil T J51s 3o plugi 51 s (oo i <552 5l 655l
9 (o0 aBLOl e (gl S35 A 35 09938l oy 95
= Fop =(Mm+a)X +bx +cx 4]
9t s > sl (398 Aol el 03938l 2 (0 8
Shsd S sl alie s, & Ol (o0 rizres Col B3l
2,9] Cowds |y (mm) &S5 5> dolee 30
= My = (I + 81)6 + b6 + 6
)
Olew O 5 sl oS oy (o y) o | dlolee cpl jo oS
(@ &S ) jsbied s O 5 @ G285 5) 03938] (o )
G2 Coomw &S oS o (2,8 Al e ol Dlbgae jo .l
SG e s lsel 5 (2l slogles 5 Log s (las a5 abslas
Sy S Sy ol col el et i ol )0 ()
Gl cS > 0wt e zge gl SG L ol adhaie

YO

AT @lse (50 )5 ade Wl plgiped (ol g i s
e 51 Glgiogn 5l it e sl o e S
elE )0 LSl ol 0,5 ool sl at s (gl adl piie 5o
LBlasls (ol oll g9 (J5 o J5o o bt Jsb il
Gl o L.sla g A oo didy ,o ol bl )l ol caely :%I
Ailoass cenS o dw wad alS > Sl o LSIL cplo)lge
s ol 0l oS 5 0Some sy o5l slylo il 13
S 5o g sl ook (Sesludgyaus slos )5 shls 5
x> Sa olyie 4 aS x> o e Jsb e
o plon o5 82l i ol 4l ie 3 551 il
1 1231055 o ool gl llo 5 45l sl S s sl ool
silan) 55 5 Sl die o s af olojgli s IS el
(o AT ) Job il (gl ls axi s (oollss slo S
aiilen) poi diew shlo glo gl b e s o paaa b
St IS i gy ool s SIS ast s (ln i
e plaizr & ol g dems Ceonnd )0 )5 x> Jread g

1 )-‘5* )l..

2 egat g aie) (nl 5 98 ool g, (nlply WSl
Sl Sl (922 9 g DB 2) g3g0e 9 (Jsbo Dlliwgs Srals
A &S ualeas slaygr jl eolaiwl sblie .canl sl )5 5 Sge
Bl Jlss a1y 05 S5 bl casl Jsore 5 pSnls slo, g8
e sl lul sty plo adly 5 culee (pols idig -
SE e (339 5 02> Jeo25 -V (b 5 s090e DU > o
ads Gedyb )0 SzsS e o2 G B o Lo g aST
plobaslie o 5l [l 4oV o ol xe> LB
wiles boygi cnl Dlas e § Gz o512 5w Il sl—ds,
2 @Y e Lo vezse 65l 5 Kele slogs
g > o, olml pae g zee 3565 Sle—wilS P 4
@ aly) e Jomo il b lez b g 50 baygs ol (el
Al g Sl g dw Cwond [0 g d 8k 0 (ol o
cead JB S (205500l slalginsl glaalais JS1o 5o 55l
Ol 3 a5 g oo 5L (o)l ksl bl p i yo Ladd g aiws
3550 9 =S DU Sl o bayeh aSiul sl st oo a W]
5% it 4ty (g Fge (2Ll wlsn 9 %5955 0,5 v 50 sl
O 35k Adan 35 B0 1S 518 o aloo G LT sl

A3l 5 1y Sl (yme 53 gl 5 5k
Sl 50 59l 55 Sl 5l ez gy e 4 e cnl 5o
0SB gy cnl el oud ailo oo b g2y 5o g (ol
el e o 5 53 e ek s I S s 5o


https://dor.isc.ac/dor/20.1001.1.17357608.1400.17.34.12.4
https://marine-eng.ir/article-1-937-fa.html

[ Downloaded from marine-eng.ir on 2025-10-31]

[ DOR: 20.1001.1.17357608.1400.17.34.12.4 ]

phte zlgal 15 (s3lan Hold g JE3; 2 s pKenle 55 el Ll ooy 10, Ke 5 (5 ST (e (55

A eGres Sl a0 gadg zae Jsb yiSTam g, oo S
S5 Eae 055 s O 5l it 500 50 5 el e AL
575 ol & Sl @9e Ol S 0 dalss Ges o5 O 55 5
9995 (o0 sl o Sl Gl B g s Tl oS Cl
by Gy moe W2 g el (398 polie hil 4
9 0095 Wz polie w9 b (el b g 2l K
(0 S 05 Juol> olgSds zae 4 aSile; B 5l zge uilS 3

(F JSa) s
0B Els g (b y0 o s lojT IS wlasin = Jour
Jlade wasice
¥ (M) ss aop> Jsbo
F [M] sS azog> 2
¥ (M) a5 4o Gas
SRy, (Jw P sbe zoe &9

e | e
: RIS hted )9 o o293 T

=

N X XXX X XXX i
v oowacell

e e eeee

0l s (sloeed (b s (o oo lojT — ¥ Sl

oo bojT jlw zgo wlasin =Y Jgux

S [M] Lo 290 s plate Zlosl zoo glis | oogae
A--IY (M 5l z5e sy whate glsal gge Job o059
I8 G [M] 5L 290 g whaiel zloel zoo oo glis ) oagase
A VA e zos s planel glsel zge (uilS )3 0090000
[rad/sec]
Neumann, Pierson-Moskowitz,
ITTC 2-p, Bretschneider , ISSC, sl e b
Bretschneider-Mitsuyasu , Jonswap , s
ITTC 1984, Ochi-hubble 6-p
oliwal.e)]—)& Too Olasiw =Y Jguo
Hlde PV
Yoo [MM] zg0 £lis )1 (6 125 o3l 00900
ey [%FS] gl o dS o9 a5
£ [%FS] és
O [Hz] S,y ooly uils,8

\Y#

0 Sy sl Al sl s S o SO e Jlie (lgie

Mg =
<§ pgk{, sin(u) f_EE cos(kxcos(w)) y3. dx) sin (w,t)
)

3,18 3529 Ay Awdin § (68,55 p e Dladin akaly pl o
aod OlS > ghhls i g8t oo g S o (2,8 ol S
ws)&bbﬁsw‘c\k—wﬁw‘ 03—l C‘B.a‘)‘ ‘;....»L'
Y aoleo jo 0ol ol |y ol > pl g 5o5 asle jlulaul
0 ol polie e iy (8) 05933 pya e 4z 0 1 .09
s (B) oliee o b Jlaie 4z (rioman 9 9550 oS
ols T3l o o Hlade il o rals 0 by polie g
Sh@, b) Saluog,oud ol s byl o 13 el 5wl
Az 4 g gt g Lpbis el el Logiince ol o33l
ol cel balis 0,55 1,8 (oS OS> 5l (o) Jhew
U"“ .éo)fum (‘SL‘).A-A uLon) u_ajua wbﬁ‘ 9 coj)'é.‘ Ry
S8 3ol g ke 2l g8 il i) 4 SYoles
shlod o S Hlan Wb (LSS Slllas jo oo oo lis |
30&”5‘ P (e 6‘)‘5456“\395 4\.3.3)5 u:’"‘)‘b 1))53 )|

I plxil g, - ¥
3l epliie zoe )0 Holid @B ,L8) p 95 SIS () Cx
hagd by o oltalejl o ol o wlilejl plowl SIS
2 sl jo Jaw cale cds il 0ol 005 0 54 o, 8 s
L ple Jome Jsb j0 5 el V L plp 5STa> 950l
3 s @9 e Slebyd Sltalel s [24]a 2l e +/-OLPP
Oles sl (9 @95 aSley 1,55 (—old Zeal
YO LPP L ol o1 e w bl gz polis sb us iy
ooll e Joe Sliaolesl plosil g, [25]09s o aid 5\l jo
Slasin Cowl 48,5 & 50 ITTC Ul slo Josll g
0 US 5 ¥ Jgax 50 Joe ¢F S 5 ) Jgaz 0 oSiules]
Kz g oo 050 g g5 )| (6,5 ol .l 0ays 5
2dy oS, by Iy s 5l elislojl jls mge 958 (0 S50
Groe ol Sl o glssl g sl 5 (F JSC0) cosl (285 50


https://dor.isc.ac/dor/20.1001.1.17357608.1400.17.34.12.4
https://marine-eng.ir/article-1-937-fa.html

[ Downloaded from marine-eng.ir on 2025-10-31]

[ DOR: 20.1001.1.17357608.1400.17.34.12.4 ]

OPY-ATE) OF e s g 5l dPF)pmain Jlo s osiige 185/ )0 5 6,51 o 85

o ) ot (835 0311 JU 55 9 pglis Joa — & JSC

Sl Dol gy 4 £43 90 Sligle;l o oas ool g3
&ho 5o alee lall @Sl sliwl) jo ye5 (SaiS Lad> gz g
g5 (V IS 9 S 9 ¥ gu )l oo solaiul o5 cmly
oads olisl Jae cosl) 5 e Cos 5l g sl atss Co3
(Y USs) wil

Cualies g 495 (i 4 bgype Jlacs ‘Ql_..’f....v.l.‘oji g alie ol jo
Toe Jsb 5,55 Lo o3Il Sl e 9 18 55 J158 ) 3590 58
el 039y Jlaiae ¢ glid Joe 4y (63,95

Syl (s yg i lasulo - ¥ oo

oo e oliylesl 3 sudlsi plide Tgo Jsb ST — F JSi
\ |
a0 a0 mml 55 elas ) L5l Joo wlasin— F Jgus
Y. e [mml,s 5, e e
BX/0 WAXNA Immx mm] e sl YPra (ml ot
YAO YAO mMm] ;5 59,00 glis)| YT [Msgeys o sk
YAF ¥-q [grim?] ;5 56 L IOFY (Ml 2.
Y00 Y00 (mm] ale Jsb L var (M] Jsb py> 55 =
A A [mm] L. L3 SE: (M) a5
Al ¥ [gr] e o35 YAy [M] azsly g
e [kgl 09
< = vy [deg] o5

\F

[kg.m? | Jobo ol jolics

(Obwss a3 slod 31 3Lty (lgas ouds oolisiwl Hoi =7 IS

\YY


https://dor.isc.ac/dor/20.1001.1.17357608.1400.17.34.12.4
https://marine-eng.ir/article-1-937-fa.html

phte zlgal 15 (s3lan Hold g JE3; 2 s pKenle 55 el Ll ooy 10, Ke 5 (5 ST (e (55

&0 yiodin A/OXA/D i b ye5 1) NXN/Y oo b 58 ()

[ Downloaded from marine-eng.ir on 2025-10-31]

[ DOR: 20.1001.1.17357608.1400.17.34.12.4 ]

Juo 42 69,9% » glgel lario = F Jyuor

eSS b

444

Jlotio wasic Enanms

2l (M 250 elis) B 11

VY [M] sl zse Jsb “:‘S: 1

Y/¥ [M kg0 250 Jsb H‘;?’" O A T Ee
Y5 (Ml pges 250 Jsbo 1 11777 e B N g

5090 oo 00ld 593 bl by jolid Jow 4 aST 2 lgal

Syt zoe Jobo

o 0 Jouz Glhae oot 43,5 laglejl bl gl a5 50, bew

sl
Oligbojl plxil (gg2 b — & Jgux
(Mgse Jsb 355 G >
VY S o)
V¥ S Y
viz oo Y
\IY \ ¥
Y/¥ \ A
\¥id \ 7
\IY Y \
Y/¥ Y A
\ii4d Y 1
b -¥

el 8 sl illae cliglesl alil 5 Jols b

WANANAN AN

ANimiNAN

¥ 05 [ 1 }
i [ | b L I
NN ARNANANANANANAY
& s 70 \ |71 ‘ |72 I‘ ’73 I [i7a | /75! ! 78 " f77\ [ 78 1 79! || 80
imYiRYiR ARVARYARYERY ALY

R B v B ¥ 1y S ¥ SR ¥ S ¥ A N v SRR Y.

s Y

: Time (sec)

—— Without Net Mesh No.1

fC.JL?g\ Mbwh)gu@@b)‘sﬂwm—“ﬂ
& Jguzr b Golkao

i b Jola (290 Jobo b

Joe 3,85 5 odims lis N Y S

st Sy g9 5led b cal o8 el b Jobo

S o SIS > dials d s lie.a il

aels palS 5o )95 o8 13U 5l (Sl zge Job ol )3 e
LSL‘—“"l) o o)‘}o.m )..ul) u.s‘:\:w‘ QJ‘WLSJM‘ uls).‘>

Sl 0399 OIS > asaly ralS

\YA

hio Zg90 53 g ledl ol yoge Juko L8, =Y S


https://dor.isc.ac/dor/20.1001.1.17357608.1400.17.34.12.4
https://marine-eng.ir/article-1-937-fa.html

[ Downloaded from marine-eng.ir on 2025-10-31]

[ DOR: 20.1001.1.17357608.1400.17.34.12.4 ]

OYY-AYY) O Fe e o) 5 5mb «(FMDppoin Jlo byo gwiige 4,85 ) Ken g 6 51 e &

V el o) b cpulo yolid gy oibo) (6 puw s o —VF JSCi
& Jgua b @lao

e b ol (g0 Jsbo b Joe 9,55 oaims Las A Y S
& 2 &9 5 eaB c—al )58 el ;i Jobo il
09N 9 Sy e Sl g0l DS o dials asliea il
S anels als o 558 56l (Sl zge Job ool o e
Iy wlie z9e Job > 4 o 250 cpl ol blis alds” o

el iy (s 98 e b

2 | 14
f [ | |
| f
® , f [ 1 ! !
g f | | |
= } | [ ! | | |
= | ] | \ | | |
g0 H—— f L { {
! i |
& ap 174 w2 1 | 1 [ a7 | 176 180
1 1 ] 1
| S |
| | | Voo |
| i | | | [
| 1] 11
-2 { \/ \f i1 | i
[ / \f \ \
Time (sec)
Without Net -~~~ Mesh No.2

Al g ¥ cdlo clo 53ld gy o (6 o g lio =10 S
0 Joua b @illae

s b Jolae (23m Jsb b Jan 055 saims oLt 10 IS
ails s liondl o ;£ 5l 0ol il joi el jolis
oo Jsb ol 1S e e 9 b e e S g0 (e DI >
ol sl bl 4 dS 0 @S > asals alS jo 565 050 5l S
iy 55 G by i e o Sl sy e 30

JOM R

Pitch (deg)

4 300 301 302 303 34 305 po6 307 308 309 310

[V VR

Time (sec)

Without Net Mesh No.2

Al oY ubdﬁu)ﬁm@ﬁ@ujdﬂ“ﬁu‘_‘;ﬁ
& Jguzr b Golkae

s o b Joleo (2ae Job b Jow 0,95 onims lid V8 IS
® ) £33 ead a9 Gheelewl jsll Jsbo ol
D9 g Sy e Sl g0 e DS > dals 4 laea il

Y4

Pitch (deg)

Time (sec)

Without Net - - -Mesh NO.1

b b g Yedbo b 5ol M gy Sloj 6w dmgliio =Y JSi
0 Jouz b Gilke

s b Joleo (2 5m Jsb b Jas 055 saims o5 Y IS
Aslie.ail oo Il £ 5l 0ud mal Hoi el Holid
Jsb crl 5o e g 5 Suyo (e 2l 90 Gleo IS o aiel
i bl o olf > asels ralS jo 590 8l 5l Sl zge
bwly jo 0 lsen 13U pl aS Cnl pl o ASS l laie
i O3 epl ey CldS L gl 00gr OIS > aials ialS

D9 (5

Pitch (deg)
[ S N L Y

Time (sec)

Without Net Mesh No.1

Fdl g Yadls b jobod gy Sloy (g dmm o =Y S0
0 Jouzr b galkao

3 Sy Jolan g Jsb b o 55 nins (L5 Y S
o0 SB35 5l ead Gl )58 el ot Jobo plp o
09N 9 Sy e Sl 50 Gl DS > aials a s liea il
Sl > anels ol )0 )95 ;3651 (S zoe Jsb onl )0 e
aiton b5 ales s @ll onl Jg ol Jlaie aitiy Ll s

il s sl

Pitch (deg)

| | |
75 | ,‘ 7w\ 77y (78} | 79 | 80
| 4
1 {

Time (sec)

Without Net - - -~ Mesh No.2


https://dor.isc.ac/dor/20.1001.1.17357608.1400.17.34.12.4
https://marine-eng.ir/article-1-937-fa.html

[ Downloaded from marine-eng.ir on 2025-10-31]

[ DOR: 20.1001.1.17357608.1400.17.34.12.4 ]

phte zlgal 15 (s3lan Hold g JE3; 2 s pKenle 55 el Ll ooy 10, Ke 5 (5 ST (e (55

Wave Length to Ship Length Ration (Lw/Ls)

04 0.6 08 1 1.2 14 16

Reduce Percent of RMS Motion For Pitch
%)

+—Mesh No.1 Mesh No.2

by owbe (Jowo gy &5 32 RMS Gials suojo duy lio —18 JSC2
28 09N A b Cand ¥ i g ) oo

poSle bl a4y bgyyo 0,0 0529 a5 - azei N S0 50
3045 Sl OS> als RMS  zals a_o)0 Jlode pewis g
Hdy SFaSs A walie gon 4S5 b Jy plp oo Job
2B G mae Jsb (nl 5o gy G ln a5k WS (o
o osaline it JB8) » Job 23U (S o e s

Sy

Wave Length to Ship Length Ration {Lw/Ls)

[} 02 0.4 0.6 0.8 1 12 1.4 16
.

o o
o )

Reduce Percent of Max Motion for Trim
(%)
o
Q

a—Mesh N1 —e—Mesh No.?

Loy omle (Joo gy <552 poo 3l bS50 dung Lo =V Sl
3 0N AN b Camsi ¥ g g ) Gl

O oS bl ol zge Job Caad jo 9 Ve ISD o
Sl aadlys Gl i L) @y &5, oo aion 5
ol G158l 5285 ol e Jsb yo (Js aeas talS
30 =l B O jamay oged (il ys Lo (sl andlocul sal
bas ol (e adl (J5 09, (o0 Gl Yt 530 L,
a8l Gl agge gl GBS call 5 zoe Jsb Sl
e plml i 5 Sy dalsS i o 4 i35 5 slade (p eS
Sl sl e g il salgs 1) posSle il alais s 5 ooy

b el s sl b

29 pldl b g <o Gals polio—F Joua

T Job oyled oo ojled e

(y%0) Y \

U 9

VY \IVE VIAY V40
Y/¥ YIVY Y/aA YIVO
\vid AVARS Y0 Y/TA

[CESTY)

o= RMS

Sl amels als o 558 8l (Sl izge Job (ol 55 e
zoe Job <l 4 curns b ol ol i o b bl o

G o 9 @b Sl -0

359 3 490 40 was oo lis Slaslejl 5l ol s
59 Hsbed g Ol > aiels ialS 4y s eolasl Hbid a
g Ol > asls als (e 090 (o e zlgel Lo jeS
Cewl ssmlice JB L3 slaloges o JSSI o

RMS Motion Of Pitch (Deg)
o ~ w w -
& o o in o

0.4 0.6 0.3 1 12 14 1.6
Wave Length to Ship Length Ration (Lw/Ls)

Without Net Mesh No.1 Mesh No.2

Y o 9 ) o b 5o comlo cJuke g 5 5> RMS duang lio =1V S5
BYERY EXREEAY

GrS 55U 5l 55 15z Job 50 i, e sl ool ools

el 0l 1095 1 555 e Ay Cad

Max Motion of Pitch (Deg)

0.4 o 08 1 12

Wave Length to Ship Length Ration (Lw/Ls)

#-Without Net  —a—Mesh Mo.1 —+—Mesh No.2

o0 g) o by ombe (Juo g 5 o pes 3l Lo —IA SO
39 Ogm ALY

Ol ol gy 8 > i Jade 5 08 Sl A JSIE
ol i i@y RMS jladie s a4y 150 () sl 00l ools

RETRRRCIRE


https://dor.isc.ac/dor/20.1001.1.17357608.1400.17.34.12.4
https://marine-eng.ir/article-1-937-fa.html

[ Downloaded from marine-eng.ir on 2025-10-31]

[ DOR: 20.1001.1.17357608.1400.17.34.12.4 ]

OYY-AYY) O Fe e o) 5 5mb «(FMDppoin Jlo byo gwiige 4,85 ) Ken g 6 51 e &

ol 53 4l fge iy VA b il ol sl L agzlse
ol el 0025 41513 5 455 Caolisd 5 iz oyt 2 cllio
258 b 58 55, Sl S5 0,5 g abex 5l (6,500
Wlg oo ju 498 A S (sl 00 oolail g5 dais bxs]
15 Lo 03l &5 ool s g5 sl 38 3 L3,
p3¥ 5 Sl )093 5 alias 23U i olB Slo zoe sk 5o

S5 Lol g Jsb ol o5 e o3lil 2 gl o5 2
08 09 9,105 Joe lee awslie @l (poled )5 (pizren

%) st wal (nl g 08T (ood il g &S > O

90 B 40 LSJ)DU éﬁa)ajw‘ ).)‘).1 a@ul.»lags.v)m 09.1); o)‘5.o.{b
| 005.)))‘): oJ>

&=l
[1] Principles of Naval Architecture/
Vol.1/E.N.Lewis/1988
[2] Dynamics of Marine Vehicles/
[3] Fossen.T.l, Guidance and Control of Ocean
Vehicles, John Wiley and Sons Ltd, 1999.
[4] Fossen.T.I, Handbook of Marine Craft
Hydrodynamics and Motion Control, John Wiley and
Sons Ltd, 2011.
[5] Mechanics of Marine Vehicles/ B.R.Clayton-
E.D.Bishop/1982
[6] Ship Stability for
D.R.Derrett/2001
[7] Modern Ship Design/ T.C.Gillmer/1975
[8] Naval Architecture for non-Naval Architecture/
H.Benford/1991
[9] Principles of Ship Performance/ Rob Vroman/2003
[10] Introduction to Naval Architecture/ Eric
Tupper/2002
[11] Practical Ship Design/vol 1/ G.M.Watson/2002
[12] Merchant Ship Stability/ A.R.Lester/1992
[13] Creative Naval Architure/ G.N.Hatch/1971
[14] Basic Ship Theory / Vol.1/K.J.Rawson-
E.C.Tupper/2001
[15] Ship Design for Efficiency and Economy
[16] Hydrodynamics in Ship Design-Vol2 /
H.E.Saunders/ 1979
[17] Introduction in Ship Hydrodynamics/ J.M.Juree-
J.Pinkster
[18] Thurman, Harold V.; Trujillo, Alan P.
"Essentials of Oceanography", Edition 5, Prentice
Hall, 2001, pp.240-243.
[19] Chaplin, JR (1984). “Nonlinear Forces on a
Horizontal Cylinder Beneath Waves,” J Fluid Mech,
Vol 147, pp 449-464.
[20] Etienne Guerber, Michel Benoit, Stéphan T.
Grilli, Clément Buvat, Modeling of Fully Nonlinear
Wave Interactions with Moving Submerged
Structures, Proceedings of the Twentieth (2010)

Masters and Mates/

AR}

\IY VIAY Va0 Y/
3 o9 S bo
Y/f No YI¥E YV Saleacd
(az,9)
Y YIAS Yo -

o905 el 5 ol oly0 s ol 3 lS b g Jobo el
ol 5 ol ol o 03938 o inliil b LuilS 5 Ltals YV S
Ao b adl .l bl gouoge cpl (Ve 9V IS o Jl>
a5 5 0l e gl b gl oS5 o5 gl |, oS logas
1 i (5 alen) Lo Wyl I (gl A5 gl 5o g ye

Syl Coro b zge Job 5l sl o3k

38 09N & Camid o9 lodl b g 54> Gl wo 0 =Y Jga

B zrdsb  oled e o)led e

w |[— uasisn
29 (i) Y \
<[-YY \IY a/va by
o[-0\ Y/¥ FAN AT (1) g RMS
<[+ FY \¥id ¥/ \YAY
<[+ YY \IY Uve YIAY
o[+ 0N Y/f \FZANS AN#Y (1) g pos 35 bo
<[+ fY \iid INAR! YYIYF
25 At — —_—
‘ &—NT=15
W A WT=3
T - WT=30
2 !‘ " VT=3
o ]
<« 15~
$,
Ay
® 1 A ey
-6-0-0-0-0 ‘— Q .7‘ ;:~ “ ;_' - & <y 21 = |
05 " e
0 ) N R
0 02 04 06 08 1 12 14 16 18 2

o sqrt(B/2g)
(V5] ils 15 55 (ol 015 adaiio gebauw 05335 0y gy =¥ JSCi

Jsb L ply zse Jsb) zoe Job Gialidl jlosy ¥ iy Js
Ol el aisly alS (o gen Olesd 0oy (b s
Ls.ll‘)li Ql.')_> u.al..,..*c‘ el dﬁ‘ Je aS el Q.)“ IRST-X QL....; ,o‘

el JIAT 30 Jloged Wigy g e o515 )

S5 Al -7
Jodseie aSi_i | g 595 5l ool il a8 c il ool i gl
wol wlade o b & ol > asls rals o calasio


https://dor.isc.ac/dor/20.1001.1.17357608.1400.17.34.12.4
https://marine-eng.ir/article-1-937-fa.html

[ Downloaded from marine-eng.ir on 2025-10-31]

[ DOR: 20.1001.1.17357608.1400.17.34.12.4 ]

phte zlgal 15 (s3lan Hold g JE3; 2 s pKenle 55 el Ll ooy 10, Ke 5 (5 ST (e (55

[23] D Neulist, Experimental Investigation into
the Hydrodynamic Characteristics of a
Submarine Operating Near the Free Surface,
Australian Maritime College, Launceston (2011).
[24] ITTC, 2017, ““‘Recommended Procedures and
Guidelines for Ship Models’’, Proceeding of the 28"
international Towing Tank Conference (ITTC), Wuxi,
China, Vol.7.5-02-07-03.6

[25] ITTC, 2021, ‘‘Recommended Procedures and
Guidelines for Seakeeping Experiments’’, Proceeding
of the 29" international Towing Tank Conference
(ITTC), Virtual event, France, Vol.7.5-02-07-02.1
[26] Weoncheol Koo, Jun-Dong Kim, (2015),
Simplified formulas of heave added mass coefficients
at high frequency for various two-dimensional bodies
in a finite water depth, Int. J. Nav. Archit. Ocean Eng,
Vol.7, p.115-127

- Gyrostabilizer"
- pilot ship¥!

- Bulbous bow"
Pitch Vil

\YY

International Offshore and Polar Engineering
Conference Beijing, China, June 20-25, 2010, pp.529-
536.

[21] D Dessi, A Carcaterra,and G Diodati,
Experimental  investigation  versus  numerical
simulation of the dynamic response of a moored
floating structure to waves, Proceedings of the
Institution of Mechanical Engineers, Part M: Journal
of Engineering for the Maritime
Environment, September 1,
2004; vol. 218, 3: pp. 153-165.

[22] S H Salter,J R M Taylor, and N J Caldwell,
Power conversion mechanisms for wave energy,
Proceedings of the Institution of Mechanical
Engineers, Part M: Journal of Engineering for the
Maritime Environment, June 1,
2002; vol. 216, 1: pp. 1-27.

- Sea force'

- Bilge Keel

- Controllable fin — stabilizer fin'"
- Anti-Rolling tanks"


https://dor.isc.ac/dor/20.1001.1.17357608.1400.17.34.12.4
https://marine-eng.ir/article-1-937-fa.html
http://www.tcpdf.org

