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O ABSTRACT 0O

This research calculates and analyzes the flow around the DARPA Suboff submarine using
a Computational Fluid Dynamics (CFD) technique. It was focused on the flow at different
sailing conditions (at the straight course and different drift angles), the resistance affecting
the submarine during sailing was calculated, as well as the pressure distribution on the hull
surface and the velocity distribution in the propeller plane at different situations (DARPA
alone, DARPA with fins, DARPA with fins and propeller and DARPA with propeller
without fins). The RANS method and k- Shear Stress Transport (SST) model with the
ANSYS program were used to solve the Navier-Stokes equations. The numerical results
were compared with experimental data. This Comparison showed how accurate CFD
technology is in calculating this type of flow case. The results confirmed that the total
resistance increases with the presence of the propeller and with the increase of the drift angle.
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Lalgd) Laglia o (ald)l) il

ddlise a8 de caile) pay caile) D oilla 3 Gald))l dsas Aaalal) doglie s Aul Al oda 8 S
A S e sl adall (el Galdll duulidl olysall cileju Ll S5 sdie (4, 6, 10) dualstll Ayl
5 Jsal) (& dainge lgle Jeasll 28 Al L)l Aol L caile) ae S caile) M il el dual gl Ayl
e 35l I Ao gliall 50l Y gas aldll Aila) of Adaadle Sy iliall o34 Julas DA (e €12 JSa1
M) pe Tk sl 52l odas cciliale sy Aalall cul€ Jla b deglidl af pe d3ladly dualsl)
Gl eld I ganae oadl Qs Jaladl (aliyl) ssay o U agm Y 130 L3l i) eyl
Baga) Ak 3 JH dareal) alassl ) sl bt gam Wy palll caadl 586 ey 33540 ik
LIS o glaall 3l JEIhg dalgall 5 A5 dadia G Jaraall & (G 3ab) ) Lais (ga5am 1ag

A pudl Ailida a8 ie Cille)y (ald; gag ciile) Sy gald) g cciliale ¢ sy teNla B b Lualgll Laglia af :5 Jganl)

eyl sl Aal gl Aa glaa & doal gal) da glaa n e dual gal) da glaa n
[N] <lala [N] e 330 oald, | [rps] | [N] u=lds ile [rps]

4 45.535 69.019 8.1 92.929 8.3
6 96.85 142.716 11.8 194.187 12.1
10 251.046 361.637 19.2 503.535 19.8

—l it SN AL Rl e el ) 2 Aol i 4y el ) aa At all

Y Bas ‘;5 depudl s & La|gal) daglia ?:\3 i 112 J<ad)

Lol phau o i) Jis o aldd) 30
O3 dualgal) el @l sdie 4 Aoy die daalgll mlaw e aial) Jiald A5)lae (14 Ja 13 JSa o
iaadle WiSey gallal) 8 Lkl Jis 43)liey (Laldylly catlel) cliald) ae dalgd) & (es cciliale 4
Taaall Gaglia dadi 32 ) lle WSS LS (gan gllly dlalsl) sl JalS o bl Jia (4 € s
Iy ey Dol (3 L Led Cany () 53545 (a0 dai Aikaie) Aesill (g daiall (358 80l G
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CFD 4 aladiuly (aldyll 3sa 0 DARPA Suboff dalsall Jsa axil) Jis e CalaiVl Llg) L8k 4

Aoyl dilide 28 B =12° s B = 6 de dille] s pald) pa dualgd dagliall il ye ad 135 16 J gl

V [Knots] E[N],B=6° | EINL,B=6° | E[N],B=12°| EI[N],B = 12°
4 70.386 35.993 61.712 98.836
6 145.054 80.603 122.493 228.74
10 363.375 228.156 299.014 640.261

Ayl dilida 2y B = 12" s B = 6 sis diilejy paldy pa dualstd Lagliall Sy af 55 17 Jsaad)

V [Knots] EJ[N], B = 6° F,[N],B =6° | E[N],B =12° | E[N],f =12°
4 79.542 302.078 44.372 627.415
6 164.674 680.061 85.268 1411.948
10 418.002 1887.655 197.618 3917.432
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