O-VE) VE Y b FY o )los Y+ Lo Ly (owikigeo 4 i

oA 50 (igdg e jlwluly galul sla ol 51 By ST (348 o)
s ot 93305 59l (Job (g5l b
Tl Lo ya0n] ¢ duod (gt cpadxo

mohsen.saeedinamin@gmail.CoM «jgse; (o ligds olKiils ¢ 28 (5 )lone (i 4l oli )5 gomeiils |
kohansal@pgu.ac.ir g (w lbzuls sl5isly dbyd wlige 09,5 Jbokiwl ¥

RV alio wledb|

Aoz enl Vb (slacie o 53 (Il (65 Mbl 90 ¢y 5,05 (sl ylid Sl g (ko 5 s slo il 51 (S Wlie )
Shgdg,0um 5Ll 5l eoliul 0,8 )13 esliiwl 3 90 lacs bl cpl 500 o 5L g 2als o Wilg o a8 plasg,  VTITNVIViddlie 2dbyo o6

. T . : . g e . VFY7-F1Q allie 3l o)l
Ay ST e 95055 ol (Sealins JU8) 5 (g yaue sluylasly olal 5l (S 30 o) 0 4 (Badizd (ol yo ¢ ¢ Ajmwf ‘ G)L

_ . VY F) - rallie Ll g
0o (93 ,92) ‘5]5.14 6J..\.3L;LS Lg|)|.> & Q)yagc\f&&g&s&ﬁs)u)jm@‘lgl el oo 4;51.)4% AL J o

ol (g5l Joe 095 CoxBae jo awain (ol gl 38l 5SS 4 o )l pl 5SS e el ol (g5l o sads lals
oW Alae oyl 5o el ouds solaul dliis (goae silwand sl Gl DYLw Swlus F > Sl cwl e )35 ol
64?).) O 4)51.2{;) 9 3. CJ[SP a .]cy),a @L..a E 9 Lg)wa )‘ J.Aol> G}l:d LgMLu l; aS Sl ol le}b G)l“bl‘
alold )0 o alo> agl) da ol b owyp Cg el po ol 48 098 08 (o b sla el 5l ST e sl skodgyien sl
el 28 el Vg3l 3l by e ol alold 5 el VD glid a5tly S B gy 00 (5350 Kansn

Seolns oS >

e s b o500 55 Jsb & 6 Sl G 08, gy 1 s 5t 59 o (sl sl 51 5o
A S g 090 OS> ails a5 Wl adeino Voo AY 9 VLYY VO s dn e el aslie ol ol
o9 (o0 odalive plply el a8l ol asys FYY g V2.8 B0 i a4 Al Y by jo bisdg 0 g Sdl>
pE 50 oS (5,50 sl sl 0o 5o (Job (5 Il el o figds e 0558 Job ar (0,8 Cannd ialiEl aS
9 18 A ojlail avs Qloasl il anslio b .ogy Sloasgly bigds oue bl (0,0 Jlaie yilcd 3 )13 Sbjsol 0,00 (gumy
3 Jisdg 02 ok Gl 4y Cod g OS5 > aiald a5 (w0 5 astive Jisdg 0 Sl ose sl el Y
St 2l ¢ yiagiilo V8 awgie Cond iz o el 4Bl alS as 0 FYLY g FAY FYY (s 54 b Y e
500,50 ol jlits Jsb (6 lubb als o glakamde LB glas el )by cpl s (S jsbay Ll oo oo oylis |

UMW [P | -1 1 | WP O APV SERLA EP TN L g ]

Numerical investigation of the effect of some dimensional parameters of
hydrofoil stabilizer in reducing the longitudinal instability of planing craft
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ARTICLE INFO ABSTRACT

Article History: One of the important challenges in the design and construction of planing craft is the occurrence of
Received: 31 Jan 2024 |ongitudinal instability at high speeds. Among the methods that can be used to reduce or eliminate
Accepted: 29 Jun 2024 these jnstabilities is the use of hydrofoil stabilizer. In this research, the influence of the dimensions of
?(;’ﬂlable online: 30 Jun e hydrofoil stabilizer on the dynamic behavior of the mono-hull planing craft has been investigated.

The vessel studied in this research is a planing mono-hull craft, which experimentally has longitudinal
Keywords: instability. The influence of the speed on the effect of porpoising on the planing craft is also studied.
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The purpose of this study was to analyze the performance of a high-speed planing craft with a hydrofoil
stabilizer and determine the best dimensions of the hydrofoil stabilizer. In this research, the parameters
of hydrofoil dimensional ratios and middle width ratio in stingray type hydrofoils have been
investigated. Each of these parameters is modeled in its position with the help of a CAD software. A
computational fluid dynamics solver has been used for the numerical simulation of the problem. In this
article, an attempt has been made to understand the importance of each of the design parameters by
comparing the results of the simulation and examining the results related to pitch and heave motions
of the planing craft. At this stage, in order to check the parameters, the angle of attack is 0 degrees, the
depth of the hydrofoil to the transom of the boat is 15 cm, and the longitudinal distance of the hydrofoil
from the transom is assumed to be 10 cm. One of the investigated parameters is the width to the chord
length ratio of the hydrofoil, which has a fixed cross section. From the comparison of the results
between the three ratios of 0.75, 1.33 and 2.083, it was found that at a speed of 30 knots and in a time
of 3 seconds, the range of pitch movement has been reduced by 50, 36.6 and 63.3%, respectively,
compared to the case without hydrofoil. Therefore, it can be seen that increasing the width to the chord
length ratio of the hydrofoil has been effective in reducing the longitudinal instability. Another
parameter that was investigated is the middle width of the angular hydrofoil. By comparing the three
sizes of 8, 16 and 24 cm for the middle width of the stingray type hydrofoil, it was found that at a speed
of 30 knots and in a time of 3 seconds, the range of motion of the pitch diagram has decreased by 63.3,
68.3 and 63.3% respectively compared to the state without hydrofoil. Although the average ratio of 16
cm shows better efficiency; but in general, the change of this parameter did not make a significant
difference in the reduction of the longitudinal instability of the boat, and there was a slight difference

in the range of the pitch and heave motions between the three cases.
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