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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this article, cavitation flow around axisymmetric projectiles with ringed and non-ringed cavitator has
Received 11 September2016 been investigated using control volume and boundary element methods. In the numerical method, the
Accepted 27 October 2016 homogeneous equilibrium approach as well as the zwart model, for modeling the mass transfer and

Available Online 19 November 2016 forming the system of equation, have been used. In the boundary element approach with dipole

distribution on the body and cavity surfaces and source distribution on the cavity surface, the right

Keywords: - . . . .

Numerical Method conditions were set for using the Green's theorem in solving the potential flow. Moreover, some source

Boundary Element Method components were imposed on the cavitator surface in order to add the hole effects. The validation

Ringed Cavitator procedure for both methods has been done by analytical and experimental data. In general, the results of

Projectile this research are presented in two parts. In the first part, hydrodynamic properties of ringed cavitator
such as cavity dimensions, intended forces, flow behavior, etc are analysed deploying the numerical
methods based on Navier Stokes equations. In the second part, the boundary element method has been
used for analysis of the cavitation flow around practical geometries with ringed cavitator. The most
important finding of this study is reduction of the cavity dimensions and also an increase in the force on
the projectile during the use of annular cavitator. In addition, as a result of this study, two equations for
maximum length and maximum diameter of the formed cavity on the cylindrical body in relation to the
cavitation number and hole diameter have been provided.
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Table 2 Cavity dimensions and drag coefficient on the cavitator for
different grids
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Table 5 Cases A, B, C and D cavity dimensions
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Table 7 The loss coefficient in the flows with contraction behavior to
geometry [23]
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Table 10 Hydrodynamic properties of cavity, comparison of theoretical
and numerical methods
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Table 11 The number of grids and convergence time of theoretical and
numerical methods

@ oS o )ly Pl Gk sl g Skl b I, 593 (Sras Jlw a5
G5 HLad oS oo Jaiie diny Gl logizy 4 |y ol (JEST dg) s
Ol 4 g 039 L Slapiann )5 Lulph 4wty (g cnl 5o
JLed sl ety nl g0 e Sles 4 (b la gl 5 S
S g aS el oud ooliiwl H 9 G (€ slaawain gl cilise 6,18
sl el amio (59, 5 B 9,90 JLid aiilee Lame L33 219 56
Sw 9 (20 wln p ly 595 ool Sl cenl oads Jleel Jlil
53 dwdid dw cnl Slp (639)9 4L )3 S 9 S 5 Elyge 5 S 0e
Sloas 08,919 Jgax

A gl sleml o L lil 0shi e sanlie o5 jsbilea
Sl s 50,5 e B L oS claisS a azilas ls olayl Sl
P8 (S s 4z b ogd e ovalin Jsb als 29 s ol
S e G Lo oo alin 2 0)ly o oad dlml glS Jsb
IRl Elgms 5l 6)5me (com> (20 45 35800 oualin (izmen aile oo
Ehow A8 g Cll a4 az g b aS Culon Sy hals algd sle! Las
395 &5 g aalys olag, Gl ol Jddo (62955 42l 0 e p GRalS
D0lss (5395 4>l )0 lad place Wby s 4 5 S s R0lS G
53 e aw ol sl 5 Jlew JUS Ay Job jo Lad Sl Jloges
s Il L osgi e oanlie a5 jsbolen sl o0 ey 12 S5
388 I (g BB 2alS dg) S o lad S8l e dlg) sl
Slad Sl lre C 4y o H digad po 5Lad 60l 3 L2ul3dl b ol o
el Emnl Pl s b oy 5 el ] oS el i 1S 54%

30 Gldl og; 3 ooliiwl b Ioglygmw yoilugls’ (o) =3-3
J= ool b o] e je5lasls Selusg i (olys anddS (i ;o
5 smalr Sl 5 0 sy g3 s, & ol (Sl SNskas
by i ool Ghyy 5l i cnl o el sy g Dl o5
oolatul loglysm Hlugls b abin @y » ol J= slp ety

(433) o Koo )loj Sl slass J> Lo, 33,5 o0 S 58 gy ol sleslainl Lo iomes w0gd o
15 800 Sire obell ©loo)S olass a4y J> s Siwdly pae cl p3¥ ml &Il 51 L3
2800 2700000 (csgld) goue slagladl slasws 51 Jo PPl 13 IS 50 0,5 18 b5y 050 Sl
bl 5 0.065 (ygnlingls sas o i oy90 aliyy (g5, 2 00d mje
12R M@m;l@k}@wlﬁ) Sl 0l pw) o yguliyglS sae jLas
F\ Dp=228 Los,S s abis>de S ol dr dazgi b (el oo oslaial 4 IS (L3
N - - ;
;‘ . ————— —— Shie G G 4 U 5 00 S ol Ol bagledl slass il
105 T e g i 800 5l bl slaws ST Cls ) 0 19,000 i Laeie
9 | Case C Dgr dles a5l oo Olg>
n — — — CaseG
H \ —imi— CaseH S35 2 839 Gy s i Oledl gy @l e 6l amalie Tl o
8F 6575 4 Wl o anglite (nl 0,5 o plonil Elyge o il L Al
7:_ 5,05 Gisled @ 1y (60 )5 sledwace s 4o (65,0 oledl g, cudild
- 00,51 10 Jgaz 50 ,5losls 2 o)ly (slay copd g SglS olel @l
6F
sE H 3G € Gladiges ngls (Senlusgynnn (21559 Jgar
- Table 9 Hydrodynamic properties of cavity for cases C, G and H
4 E, Case H Case G Case C Awdis
0 20.6 20.6 21 L.
Xe 4.28 4.4 428 D,
Fig. 12 Pressure changes in the fluid transfer tube for cases C, G and H 53 62.8 71.3 q
H 3G C slodiges 4 bgsye Jlow Jd algd s po jlid ol i 12 S 042 05 0.58 V.

75

12 o lois 16 093 1395 sisul . )0 SslSo wrive


https://dorl.net/dor/20.1001.1.10275940.1395.16.12.34.9
https://mme.modares.ac.ir/article-15-4329-en.html

[ Downloaded from mme.modares.ac.ir on 2024-05-18 ]

[ DOR: 20.1001.1.10275940.1395.16.12.34.9 ]

Ul 9 5 lag Soxxo

3930 @z 9 5) 00 Vel G Y9) SaS A3 HISF g Fgi 9 TS Hgiliagls b s r9xe Yl SOAL 3 S9) 22 VLD GILwashs

iloads &l 12 Jeaz jo g, 99 0 glil 4 oals JoSlas ol olal
b 13% o @l (Sloghsm silngls) Jd (ise aiile oo Coand (ol o
IS 50 5 dwane asles Glibl oals LSas cuglS il M1 15%

Sl 00l o0ls ULM..’ 15

Cilizkn (ygmmiliyol5 SIae 53 g5 olS olagl ol s ~1-3-3
Rl Galagls Ol 3 Glawais o pwyp 5l &S (29S Cn e
slael 5l crwg 058 j0 S0glS olul s 4 bgse 0ed a8 S
Wbin lr SRl sn oo S8 5 Jsb 16 JSi o el pgeliagls
0.049 1 0.47 (5eaaliyls” sluel (sl 0.4 ¢lj5ms amy (900 a5 L )15 3,50
0 Al (59, ool Sis uglS dwais pores ol oals ooly i
ol 00 00ls Lid 17 S j0 CaliBes (ygumlinglS doe 99 (sl &

S9y p Sbdeda slawi (3,5 o5 5 LAl L 550 Oledl By 50
it gamligls slacl jo 1) gligw alide layhad g oo Hitugls
@lisee sojlail b g 4y bogy o SIS cadd ) j0 10,5 (g5leand
2L yd @y 18 IS8 ol oad (g 0.1 fgulingls sae o
Syd oo odalive & jobles ams oo uled ) it slagluslS (s,
Cros &y (98 Al Elygu S8 38 b goae by, ale o Lxil o
Wbn 59y podd oSt (LslS Shad 5 Job aiS e 25 > j5iligls 4
slagl gl 5 i3l L oy e eanlive o ools )13 13 Jsaz o
Sly 5 Gl slaygluslS avwaie Gizen S (e Iy 2alS (uslS
oo sols Lz 19 JS o cdl> ol

Ehwe siludae sln S ssb @ 50 Sledl (B9, A5 cnl 5o
ooy Jb 0,8 oy Gadal 09290 (g0 slaodlo b oyl zuls 5 ol oolaiul
GV Ce g @ azgi 0o )5 &Sl gy ol 008 yiege a5 Canl
©39¢ 5 5,95 S by, amlie (gl ol 12 Jgar

Table 12 Cavity dimensions, comparison of theoretical and numerical
methods
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Table 13 Dimensions of the formed cavity on the projectile with
different diameter using BEM
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Fig. 18 Pressure coefficient obtained by BEM on the cavitator with
different diameters
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Fig. 15 The formed cavity around the nose by theoretical and numerical
methods
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