\0 VE N0 amio OYAA Lol 5 ks o) ojlad ok ol Kol T 5 SVl Slso sals asliladgs

D9l Jay PUlec e yuw 9 )9 (B (§Hlwdiue
DU Yl T 7 )b SoS &y

Y - Y oo \ .
bl 2l e g cddd ajgy g (B dros
ablyo slogs il sangh 09,5
Db Sls g garo olKails
OYFAV/+A/YA 25 0y o ,b S VAV P /oY redlyo fu ,6)

o..)g_&___;

by o JoS b nlyoo apgly ol (pwain sla ol )b o> b adiin (59,005 § 4SS jolid o Joome S Il yo (ragh al o
55 sl s3ltings a3 55T Sgo b g 5 JolS b a5 i o bl ot s o s o3 4 pali o 5 jsli
Jog alidee slatsn 10 ol (owiia slaytally duy (28l gy 45 09 az g5 el ond plodl llas C p g 059 Alnden 50
iy ins el s T i Aty JS5 & s (sl 45 0332 51 1 gn stalllan ol o ige i (S3ltings 5 o 5o
> ) SeS d (900 (Giluand (Boa ul 4 (hileed Cgz Ngd oy p Olejes Ojgoa (W) o)lslsS elasl g Jigs gl
638 50 Jow 5l ol3T mbans (g5lwancs gl g K-€ Jow 5 (Soasl g5le Joe 5l sl ool plol oS e 4l (28,5 Jlas 1o b Sgame
223 o i b ol ool eolaul >S5 g, 5l wsoae ge3l sl 5l 8,50 sladiges Gl gly ol oo soliiwl Jlow e

3 ames Yo 510 61, Ly (lsicse g5 5l b omizmad wa5b e Slibat Sy I3l 5 bl (2,535 1 i ailes 45
Slo gl Sllee Caeyw 9 039

=6 Loyl b (Sl o Joo by ¢ Soalins a5 o g (59,05 skt 163 (sldve jlg

Namerical Optimization of Weight and Velocity of a Tunneled High Speed
Hull, Using Tagouchi Method

H. Kazemi, R. Shafaghat and A. Hajiabadi
Sea Based Energy Research Group

Babol Noshirvani University of Technology
(Received: 24/June/2018 ; Accepted: 20/December/2018)

In this study, the usual shape of a specific mono-hull changes into tunneled one keeping the geometrical
parameters, including deadrise angle, keel line, beam width, and the hull length, constant. In this research, the
specific shape of a speed monohull changed into a tunneled, keeping the geometric parameters, including the
deadrise angle, keel line, hull width and length constant. The analysis carried out considering full load (10kg) and
without load (3kg) conditions and optimization of the tunnel dimensions was performed in the maximum
operational weight (10kg) and velocity (10m/s). Various geometrical parameters are effective on drag reduction of
different sections of the tunnel, when designing and manufacturing the hull. In order to reduce drag, various
geometrical parameters in different parts of the tunnel are effective in design and optimization. In this study, it has
been attempted to investigate the effects of three parameters, namely: tunnel aperture, tunnel height, and blade
simultaneously, in order to achieve an optimum shape of the tunnel. For this purpose, numerical simulation of the
problem was carried out by means of finite volume method, considering moving mesh. For turbulence modeling, k-
¢ model and for simulating the free surface, volume of fluid (VOF) method were employed. The design of test and
optimization were conducted, using Taguchi method. The results show that the tunnel aperture is the most effective
parameter in increasing operational speed. Furthermore, one can reduce the drag by about twenty percent in the
operational weight and speed through optimizing the tunnel.

Keywords: Tunneled High Speed Hull, Dynamic Mesh, Drag, Volume of Fluid Model, Taguchi Method
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1- Turbulence Kinetic Energy (TKE)
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