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ARTICLE INFO ABSTRACT

Article History: In this paper, the effect of scaling on the accuracy of experimental results obtained
Received: 05 Apr. 2022 from water tunnels was investigated. Experimental tests were defined for three
Accepted: 31 Jul. 2022 surface piercing propeller with similar geometry and diameters of 0.132 - 0.125 and
Ke . 0.140 m. Thrust coefficients in different Immersion ratios are compatible with each

ywords: - . .

Surface piercing propeller other, the torque _coefflment of propeller with a diameter of _0.140 c_ioes not
Experimental study correspond well with two propeller of 0.125 and 0.132. As the immersion ratio
Scale effect increases, the obstruction ratio increases, and the propeller torque with a diameter
Wall effect of 0.140 decreases compared to the other two propellers. Increasing the immersion
Immersion ratio ratio increases the torque and thrust in all three propellers; However, due to the effect

of the obstruction ratio, the increase in torque in the immersion ratios is 0.40 to 0.70
less than the other two propellers. Also, with increasing the immersion ratio, the
efficiency decreases and the highest efficiency for all three propellers is obtained in
the immersion ratio of 0.40. As the immersion ratio increases in all three propellers,
the critical advance coefficient decreases.

Y4


mailto:ryousefi@stu.nit.ac.ir
mailto:rshafaghat@nit.ac.ir
mailto:ryousefi@stu.nit.ac.ir
https://dor.isc.ac/dor/20.1001.1.17357608.1401.18.35.10.1
http://marine-eng.ir/article-1-943-fa.html

[ Downloaded from marine-eng.ir on 2026-06-26 ]

[ DOR: 20.1001.1.17357608.1401.18.35.10.1 ]

B9y Aoy dlly n S (60 Slos slddasin ; Coudy ie Cond 5 (wlhis )il GaLi.:;_.«Lnﬂ adllas /) Son g S0 crxe

g Lol 18 alfilel ) 050 allyn (Sesliyogyan
e jslate 4 ailyn (S 99,3 sae (¥ 998 sae @l 4
(D] Yoo Jlo jo7 amls s B yme Lol diges 4 Jow ulis
e dlyy Sy on sl dln an allilel sadlhe S
SBlyoul g ob sblgs g /0 5 < /NY By he sl jo | 0p
oS ols i of e zlejl guls 5,8 ) cilides CBLS
ailg p ygbdS g il f Al Bl o EBghe S I3
30 ol 5V gails ol Slai 56 o3l Lol i salys
o o 1) Oglite a8 s b aily o [£IV- 0¥ JLo
Galtses cols Gloul sy g /Y g /7 /O /F Cudg ie
G a5 30kl gl adsls 1,3 @miuji e g Oy90
sl gy g 392 IS ,5L slo el 5l (SG 5 Sy e
Sae @b Gy pedes gy S Glw S9rbm copd pized
Jw o oS 5 5uild o tloo T o8 o 5 S
Gyl a9l 0y olaws o8 s sla el b 56 [V Yoy

s,Sbas oIV g 15 /0 oo/ Cudg i clbaa o |, cdls

P Ll Soletuns g S 5l oaliin | b (39,000 aily
o skt 4 g wols 515 alKaulejl (s p y90 0 O g
b dioges dl)] g pmiaas lalgy ailgy  Seolinogoe ol 5
o e glooy slass jo 88 Con s (l58l gl 4 ax g
wlyn @03k g el 5 9 Sl o —m e =2 I
alyp 9o [Al Yoo Jlow jo Sleoli g coulB 095 o

2 090 Sz 9 Jo5 CuBgyme bl b 01 (59 medens

99 (g dac g ol o as oy Hlis s il 1,8 soue
wlyn 2olop anlaw s i3 polaie 4 IS 56 el
il Bl s o8 s Gl iz o 0Bl g0 (B9 yredans
Mpnsa YO¥ Jlo 50 a8 aalys gy Sl (59,
L 39 ke dad ailyn Loz (A tales] () 4 [A] S0
L sl yy alides Cogdy pie locams yo Sgline slxid S
ly ol pg sae ;3 Edg e Cund RIPIL @l 4 4z
e 5 o .l aiales i3l il yolit § g e 13
doi &ily S Aol oy & [V T YNA g o
At b sl lyy 9 S By sla S S )3 0 O 39y
Sl Cadg e Comnd ialidl as sl lis oyl s oz ls 5,
S 652U ;U 003l Ll tams co Jial38l 1) aly s jgliiS
alyy Gl Gorbm o pd Sadyyie Comd GG (rizes
Gaa LINT Y Jlo o o Ses g ol (oS ol o ialS
cal—d g 2ol bl Cadyrre s b )
o5 TR Byredes dlyn S goue anlllas 4y o (Selindg e
CaBgyin Comd Gial38l aS Cunl T sazas ol s ozl

\YWe

doddlo —)

Sr—luglS ns— laalyy 5l glaiws G950 dosd slaaily
L osoligls sy 3le H gaogl wille olo i
5 Slasle Cwglin ol ol (58 55le iuli8l ( ooolga
ol S lond o dlyn 1352 lp 5l 0590 Gl S
alyy b o Lol glpls 5l S 05,5 1,8 eolawl o0
oy, S a4 ( Swluog e ol o LB o polae oyl
FPSIIS JPV-S PSRN o) PN CORIR Y VPR K S 01 E o L Y|
w2 55 o —tle 5T sl i) el g goue sla )
S B pedaass alyn byl g (b ln by e
Dgye0 e 4y calizee Loyl

sloools o2 e o ol 5l ai s ol o (39 medand il
Lyl 5 0 ailyy o,Slee wyp slp (s0g0me BB _iolejl
ol Atslojl (g gl Tl 0l 0525 il (S5
6 ill 5 g e b v, Baa b [V VA0Y Lo o1,
plnil Galizee sboawain ;5 39 hedes dilyy (polsa 5 oo
Ay Shou pgoae VAL g oae a wisly (lis gl ol
Seeladgyded al—S 2 VA« 5l 55,5 polie jo el ol
[YIVasA Jlo o7 S g Jols ol 52l o] 20len o aily
R o 90 Alln So g alyy 5o aliylesl oy 4
S zh 59 Ogliie slaylad b (Sgnlingls

il

2olgn g a4l (eolsn il g0 s B9 hetas wilyy ol
S s 32 5" (500l ooy (55 IS Judo 4y g 0b bga JalS
oty 5 3YL ool eolgr axl o YL S0 4 el
oy A g pedons ailg SO IFIVAVY Jlo jo 7 50 5 JoT ] o
By podass &gy 0 Shee n ol wgly b (—yn Saa L )
YY ol By e S il bl slaygesl 10 .050,5 anlllas
o yge)] (ooled (gly a0 VA/O Ll Bl il aygl; g 0 duo 4o
5 s (Seologyon o Slos g )2 b sl ol w85 iy
s2o 3ol agly Gl L aSm aud F ass alidee 5 asly Sz
WS ooy ) gao 0 VO ialidl sl s 0 VAD &
331y 0p F 5y pedes alyn G [P35 Jlow j0° el


https://dor.isc.ac/dor/20.1001.1.17357608.1401.18.35.10.1
http://marine-eng.ir/article-1-943-fa.html

[ Downloaded from marine-eng.ir on 2026-06-26 ]

[ DOR: 20.1001.1.17357608.1401.18.35.10.1 ]

ONAF) NN sl g ke (YO poaxa Jlo bjo pwdige 45,85 ()] Ken 5 S e

gt s ([F e IV) CenBy i Cer s gz g (-/FV[0)
el 8B sy 3550 (KL

>k 58 Fge sl yelyly Y

@ gy S ool g plaS sl (Saludg e ulyl
calpe al Ggye ladlyp )l ainly il lo el
a8l 8y v S (Z) 0 Slass oP) o5 (D) b o
g5 «h) 0y Caales «(B5) " 5.5l a5l «(Br) 'S5, 4515 (EAR)
e (RO Galsn, s shel 5 () ahaie Ldsn
4255 L i dly (0) GgemilinslS 5 (FI) 29,8 o) 55
250 2l gl (BSE 5 Gy phenrd allyn 90,8hes Luld 4y
(D) Teg e Cons (WB) g sae el ez (232 590
sloyally 2 odle 55 ()75 wsly 5 ()Tl Bl aygl;
Seslosg,ien olyd o @l) Gore gladlyn slpoad 53
oaimonlis VS g airlgs A8 30 eally 5l atws oyl
Sl o By ot dily p S Slaygly Ao Ll

Sla915 Ll p 30 39 yo dow dilg y S (K0 CanzBgo —) S
1

5 S 15 (Sealudgyiad culys 2 8580 Gl sl )l Gl oo
VYT 058y 05 UKo ) B9 predes ally p o jglies
\.+)

Krand K =

f (D,% ,Z EAR,J,0,,0.t,f ,Re,c\We, 1, ,7/,‘1’)
090 ooy yai (V) abaly & g0 o o oyl )b

Fr — n.D ] Va4 cos(y)

«/g.D nD

2 3 2
We = n"D Rezw )
V K vZ

L
D

R ol (Sl a358s 5 (Senlus xbaw (23S V K
5 wlsy s)sabed glis)|
Mgl oy 25 5 D )geo d dllyy (Seelinsg i

w‘)..a o 4.;‘5);: LS;‘)5‘> C,&).mn

(¥.)

AR

Soriuy b Lol ams oo Gl ally gl as g ol 5
21y 6rYL o3l dilgy uizmen by g0 (ialS &lgy Sl
WS o0 Ay Gy Sy e Cond 9 Vb (59—l =
sl gvas oy s YT YoV gl o cdia sy awg
ol slataadse )3 0 gy Gy pedesd Al SO (a0lse
I, o2olsn ol 5 b zally g0 Lol axisls o calizee
lpl 0 @l @ arg bsis)S (Symeonsy nlmdd lp
4>l Job 5 cwlbs bt o lBIL ol 592y
S DY Yeye Jlo o cdis 5 o b o smals oaolya
5 shelod (2Rl Slllas ()bl o) 2 4 ol asllae S
sladilyn 390 )> Blide ()] Kangsy Lawgs 43,5 &5 goue
ol poaiBley dlite Slidee Ll 50 5 §gphedad
Sldllas ;3 e (So5ed 5 (wiid bl 5590 Sasdllas
ool 5l pelr (255 5 Wi (Byme (2B tilesl 5 )9
Vov) Jlow jo b @il 39 piedecs dily p die )3 Lo g
S goae 5 2R tlel (o 4 ek 5 5 s [V
PEtalejl (s 53 S 5 00 iy B ederd Al
2 OLLLE jsled S alie o Shes Llyh o allyn LI
s 45 a2 o0 (i @l ol bl 2y lapses]
S3lon 3B 5l G dilyn e (203l f g Holid o Sy
3B Al pe gl Cond iy jglilS g Cenl 5 (g0 SI>)

ibos 55 (g pedess ) Holid s5ls
b awgy 0 aS des ool 4l 35 alBin bl Slalllas
2 Jse oseil @b 5l S oy Ggedass dilyn ol
@ Cod JYL anje 092y b ol Of el —iolesl bl
31 e soplailiial (g po—alie g (o9 sl o,
Fis 29550 oty (2 talojl (s r wl B 30 o Lol
Sl sa ) bl ;5 55 5 bl 51 (o bl mla O
5o Joe ol o il oo 39 predens slaailyy, Gasli_.’;..,“Lo)'T
e S 59y » Jsere ssban ol g clapsss]
slwodmin e il Lal (LSl 55 5 (xS o3l
Go3IT L 358 (o A &S SlaigT A e | oo (Solusg,one
O 35 5 Lol g aid § Ll s 55,5 Sl as B Jow
ST lE o o905] Gite slocudgazme 4 az g b Jae olal
Iy bs cds [rals 55 g0l Ol 31 g sla il asle osllacls
ot O Jow dige ojlail Gl cpl plo sl a sl 0
G ol )5 00l ol dses 4 Jow 3l bl peess Sl o
Wlyp S (Seeladgyied cal)—2 p ganlde SIS ()
G 3 b ilg yas jelaie cpay Caw Toals aizloy 39 yodons

69)_......) w‘)_.o oba.\m ) uslﬁ.ua ‘SLQ)ES 9 UL..M& r:lf


https://dor.isc.ac/dor/20.1001.1.17357608.1401.18.35.10.1
http://marine-eng.ir/article-1-943-fa.html

[ Downloaded from marine-eng.ir on 2026-06-26 ]

[ DOR: 20.1001.1.17357608.1401.18.35.10.1 ]

B9y Ay dly n S (60 Slos slddasin , Coudy ie Cond 5 (wlhis )il @&QL‘»)‘T adllas /) Koo g SIS0 e

sy Slp Oimen 0l oolanul (6725,Flexim company
Coald pae SIUT ge3l i Sy 603l (6 IS5
Wezga slallas 10 g oad (o i lacdo @ axgi Lol ‘nl.?d‘
RYRCCON P PN BRVPCE I SN PRSP 25 R P IR < ¥ 2
Y Jgz 50 ogesl e 0 ol Sy Glp ek g
od.a] Cawdds '/'9\‘/& La ).i‘).v Q)IAJL..M:‘ g_e‘):ul w‘ W) 00)31

18] s’ ailolus oogae lasie - Jguz

Sl b oA
v m) Jsb
A m) s, S iy
<Y my éLb:{)l
N 3 C o poy S ko
Mm/s) cos isu
Val bl cole Cans Jib
£ kwy g s
Voo Shed ey i
rpmj Fogoliys
AN N) el ain

PV (N gles an

S5 03Il yabiio &3 ooliiuwl 3550 yhogaliad 31 (oiled —F JSCi
Baro doad ailyyy S HglilS g Conl i (Solidg 008 ol pd

Fle Edt Vew Pupc Cpeate Tock Window Hep |
238 iE
- e o s sane T [
1
00:01:39
. .
| .

§oom El

T IET)

[Erp—— ‘ St e | -

Tosd G,

® sToP
—_—

(V-] LabVIEW 1331 0 5 51 (oles —0 Jsio

jw‘).: Lgl'b)ﬁ'“‘""‘" UO;OHU)WMLDWA:J%}A)O
@l Come l glaebl Gz oo g B Segelus glias

p.n°-.D pn-.D 2z K,

Aol 8 g (s Lo3T ol japami —Y
gl Of i 5l 228 slagygesl @lp il Gl &5 jsblea
50 0l cual (gdilg 3l Les g0 (Y JSD) Cewl oas oolaiwl ol
30 5l kg Sl 0ol oolo las VO USS jo Q}o)‘T e
@2 yiell (n e allyp HslisS 5 sl 3 ol jemdy (9051 i
SrSoilail gl Wisdise spSeilail Ggail o 40 a5 wites
(F o) alyn sladlgegs yiegelus G 5l jgless 5 conls
sosesl 0s5UsS Lulys Jlasl jshiie & 35500 oolin
Cedgyin Com 5 C8LD Slyoul gaygly pns (Sl (g0 ,Sdas
Sl g ol mhaw g seges Slasie .l ol palyd
5 Syl posls sl [VO] el ooty @)1V Jgam o (50505l
solizl LADVIEW 1381 o 5 51 (29,5 slosls (3510 5 e

(O JS8) o9 o0

oLl a1l 53 slass il 09,5 of;T b F Jigh 5 grles Y S
Hl Sy iy (Gixivo

o gdatio 53 (3900 dous il SO YU 9 9549, I slei-T S

Sl g0 025 (6 S0l Sl salS Laggasl 5l Gty
Tt o 3l 00l Csdds S oy 90T (iBu St s gl IS
Fluxus  ADM ) Soguldl miwos o 51 Gywesle


https://dor.isc.ac/dor/20.1001.1.17357608.1401.18.35.10.1
http://marine-eng.ir/article-1-943-fa.html

[ Downloaded from marine-eng.ir on 2026-06-26 ]

[ DOR: 20.1001.1.17357608.1401.18.35.10.1 ]

ONAF) NN sl g ke (YO poaxa Jlo bjo pwdige 45,85 ()] Ken 5 S e

@I oyt qupd 3 HglES g Sl cu s sl S DS by 51 S sl JLSS e ez o oud gl 5
J.'lﬁ 80 sdsddlis as 09 o+ + YA 9 o/++VY4 ).'b.' w).' 9 w‘).b u.u‘ra OMT Cawdy C.al...a oduailis Y Jju\? ...\)5....4‘5@
b o oael Covis bt Joud Slp T ol cudg e S g Gy ptan cupo 90 0 HglidS

Siee 355 o oalive a5 jshilon el e VYD kb b ally

S sy )0 € g 0310 jlxo Bl il ducslxo - ¥ Jgu

7 oas O s f o Y oows Y oo ) G el )|
. ; 1yl _
reiays Sle » ) 2 5) RFR) g ) 2 F=) 2 F=) Slw)og>
’ (b @b @l @b @b (b (e
+/.Y04 [ 2YD VIAY V/YYY \AARS V/AYY \IAY'# VIA- VIAOY 4
(S i) g i 90 30 HoLidiS g el yi (G jguacins gl pud 5 Y Jgu
i - oeSlee fows Y ows Y s Ve Sl i
e 5 it Sorie:
ofeeeY ERRA Y [+ YA IR IR [+YVYY [+Y#a ¥ «/1 oo
NEAT o[+~ YA RN /- $aA [-f-Y [ ¥ [~ £V ¥ -1634 >
EAT4 «[+YYA AYARA ARIARS NY#N \NFF- AN A A <11 oo
Jris
[+ YAA “[+YYY ARAY /Y44y NAYY AR NYYY A «/64a4

slggesl @lyp  (Swlusgyue culpe s et @
Connd oz o L 18V 0] (69000 o po 00 oz o alKisbes]
(O Jgoz) o plosl [+ 18-+ V] g i

Joo sdily yy Oluogas —F
i Slasiie wog PLA Sidly iz 5l Jow sladily
b8 a e dily wbide Cos el oals &I T Jgam o !
S V08 ply sy 4 -NEe 5 <NYY slalyy L (+/)YD
Slad 1y < NAYD ks b alyy 5l sled £ S all o VY

..\.QQGA
Jow 6L“45‘9)=!~ JPTTRSE Olasxin -F Jgoo
SHlade Sles oyl
JAAE SAYY AR D (Mm) Las
YA YIf Yo d o
ailgy 31 oled —F S MM) 55 ka3
Al Al -IY d/D o ‘
2 )90 S yiolyb edguzo -0 Jgux i S s
IRV sl Sl A A A z oy Ol
\/ts \/t8 \/§$ P/D
E o FO =[O =+ 100 -+ /7 J Aad ey o8 s
AT
IS0 —+ IV =+ [YO —+[A -+ JAD 9 sy
NLEYLT R VAN T - O S
A Y Ir By e ol

WY


https://dor.isc.ac/dor/20.1001.1.17357608.1401.18.35.10.1
http://marine-eng.ir/article-1-943-fa.html

[ Downloaded from marine-eng.ir on 2026-06-26 ]

[ DOR: 20.1001.1.17357608.1401.18.35.10.1 ]

B9y Ay dly n S (60 Slos slddasin , Coudy ie Cond 5 (wlhis )il G:aLi.i;_.«Lnﬂ adllas /) Koo g SIS0 e

loyld b alyyy aw (lp woad o)Lil Sl polie 4 4z b
SYT YA Slygo ety i & <NV Fe 5 </NTY L -/1YD

el 00 ynnd il  y53 T
_nD%(A /A)
- vz

Fr:n.\/§23.5 (f.+)
g
2 3
We = ,/& >180
(el
W w jlel -

(Y1) 5 5 g BT mls b alEislel mbs

Re >5x10°

2 @Baslojl lopyseil shaie cnl (sl rislzel [N -]
¥ CBg e S )3 9 NYY S8 Loy iy g S s,
Al alod!

a5 Sl (Seslndgjaen culpd 4 Lo o gl (gamlie
Dl oo oddlie a5 b len .l oal cols las Y S (o
5l o by (sl caillas gl

| —@— present study
0.45

— O— seyyediatal[15] |

04 +

=0.35 A

10k

03 +

025 ¥

0.2 e
0.3 0.5 0.7 0.9 11

(<)

ogo3l sl pd -0

sladlyy aBisle;] sloyse;l plil sl lcusgame 5 (S
dng ohel b5l allile] mbs PDlaul (3 edes
s slp alid (ol Glol 1 ablioe ng g 098 Galsn,
Jigs 5o il glagygejl jo Lol digai 4y Joo alSitslojl b
Lol 6l 08 el s o ole] pyolie ansl (535 ol5T el ]
ol 53 Al SYL o iy yas s olie 5l oyl alis (yuisd
Lolyd g (Sealusgynnn culps pl)slael ol 15U Gl oo Ll 25
Oyl (2R lejl b b il .85 00l ally g0 Shas
calps g ol il 55,5 F 5lag,s sae STV L 5 [¥]
lize glojl Job 1o T 65ty 0 9 il (Seolinog o
4 2ol glacls 4 glaigSay couils wlyss aily y 20lse
39,8 due jl Jiae (g oo 1) gl 0l Sho 5 095 o5 JSB
sobite 4 1) Sl g sae DN Lt iz o0 285 Ll 5o
poolde ;o .0gad oMl VAL U ol Lol digad 4y Jow gl g
wlon @@l bl 5 Sl oy wuys VAL 5 YL
Jlo o o) en 5™ cititogy 0 salss g 00e 36 5l Jite
ol dgei 4 Joe mls ewen jshte & [VF] YooV
sabl) W08 a1 19 9 99,8 Galgi; slael slacusgaze
(F

| —e— present study
0.3

— O— seyyediatal[15] |

025 §
02 £
015 +
01

0.05

0 oy
03 04 05 06 07
J

(AN

(Y1050 5 (soks 215 s H3S (0) ansl 3 (1) oy Ao —¥ S5

Losuay cnl Sl adlbise el i o ojlsns wslladl Sl
Coln Gl 098 o0 odzmiw Sl Gl pb 4y sog0ie
s (3903 i (2,0 e Cod 4 dilyp (S9,49, poa
wlgy aw Sloil Caes £ Jaaz (O alal)) 955 oo 00wl slandl
G il b s o L cilidee By i o o |,

b oo Ghal8l 5l e sladl S (aBg 5

A

B _ Blockage (0.’)
AS.T

YWY

oy 9 (5 5 At -V
Slayks b aily y ans (Sealidg o <ol po  gonulite 306
o.\i}fﬁ 6[.%4)‘5)4 ol 00 )Py AR 9 SAYY CAYD
aalol joanil oo LSy a8l oS mhaw g a8 Coed glyls
wlre p Cedope Cud Gl mls Sads s jshiiea
90 dilyn p2 Sl (S9pte oy g 00l g (Selusg uen
0sds o)Ll 3 4L3SE 45 a5 jebilen el 4S5 ;)

g ol sasay T Big5 slagyge;l Ho baigsgame 5l (S wel


https://dor.isc.ac/dor/20.1001.1.17357608.1401.18.35.10.1
http://marine-eng.ir/article-1-943-fa.html

[ Downloaded from marine-eng.ir on 2026-06-26 ]

[ DOR: 20.1001.1.17357608.1401.18.35.10.1 ]

ANV E) N Fe

2 Sl Gt cupd izen ol

Jow ailg p yhad 2ol38IL plplo adias (LS il codg e

oo alyy S gorie e Rall slayge;l o
JA.A LSL‘°45‘3;$ )Jas )'I J.D.g.u.a G.:wlj_a: Qi‘ﬁng .A}Lo‘so ujb geves;

| 40125 #0132 0140 |
0.12
01 +
: "f“
008 1 { }.
 ga
0.06 + 2 ::
0.04 Attty
0.3 05 07 0.9 1.1
J
(<)
A0125 0132 @0.140
0.16 ¥
014 §
012 § h{
X 01+ ‘iﬁf }’x
008 § z
006 i
0.04-' At e B
0.3 0.5 0.7 0.9 11
J
()

Ol 55l «(FO)ppozmd Jlow b po (i 4,85 1)L S0 5 (Sl (yeme

g NYY AVD o ydad L alyy aw culy calpo A S
G55 led a2 oo L aliee Cudg i slacans (ol N E-

9 65).......».’ u.u‘,o o 4.;‘5).1 dw w‘).: wj..e ‘05':4&50 oddliwe a5
Wl e Callas ,SuSs b Lo ,i calises Eody i slacons
A allgn 985l FpS T g he Sond 50 g (Slpm Hluds |

l A0125 €0.132 00.140|

012 1
01 ¢

v 0.08

 o® A9
0.06 + - A

[ t“x A?

- A
O e R B o

0.3 0.5 0.7 0.9 11
J
(alh
| a0125 0132 0.140 |

0.14

012 +

2 ‘u{’*g.

0.06 +

004 F——— s s b b
0.3

()

Ve () o5 () +]Be (@) +[Fe (W) Cuby pio GUocamns 3 dily y duw ol 5 sy om0 —A JSb

Ao Cardg yo B Cum 30 (coguimogl] pud dilg y duw Slowwl s o 33 —F Jgu

Sy yro o

s

SY. 5. 10 JJE.

VAR YY/AN Vo/YY YigY AR N
AAZEIN VFIYA VV/F. AIOA <AYY
ARVAPA \#leY YY/AY /OA ANE

VWO


https://dor.isc.ac/dor/20.1001.1.17357608.1401.18.35.10.1
http://marine-eng.ir/article-1-943-fa.html

[ Downloaded from marine-eng.ir on 2026-06-26 ]

[ DOR: 20.1001.1.17357608.1401.18.35.10.1 ]

B9y Ay dly n S (60 Slos slddasin , Coudy ie Cond 5 (wlhis )il Ga:Li.i;iLn)‘T adllas /) Koo g SIS0 e

| 40125 #0132 0140 |

0.3

0.25 §
5 (oL TN
I Aoo
02 } sagee
015 ‘,"o’. ‘.‘\.\
£ £

0.05 ittt
0.3 05 0.7 0.9 11

10K,

J
(<)
| A0125 0132 @0.140 |
04 ¥
0.35 +
0.3 ‘.‘4 0“
0.25 £ x‘ oo ;
v 02§ [ Y
S 0915 *“ "‘ ‘e
01 ¢ 00"
0.05
0+ } —— } }
0.3 0.5 0.7 0.9 1.1
J
()

A0125 0132 ©0.140
0.3
0.25
L 02
X
= 015
0.1
0.05
(ll)
[ 40125 0132 e0140 |
0.35
03 §
5 Abaa
0.25 § “A"’%“
S 015 ¢ ;g o® °
01§ Zo®
. ¢©®
0.05 +
0+ : s : :
0.3 05 0.7 0.9 11
J
(&)

IVe (@) o150 () o180 (@) +1Fe () Carbg yio GUbommi 55 Aillg y3 dos HaLLli gy siio —4 JSC

o 2 sl iy e S (oaled ;5 (02351 35 o0 omlive
Sorias alpd )3 gl a5 Gliee 5 05 (3500 W) gy
B g e Cnd RPN L izmen by o0 SRS YL
s sbso (ialidl o alyyy go b «/NFe a8 b aily s 205k
20,0900 slasl 1 zols8l T Jlosas g Cudg e Coms ial38I L
Sad +VFe a8 L aly oy jslisS el 5l ()00 Ol
@l Sl 44z b ol pls b oo Gials Koo aly s 90 4
S8 L dilyy joldS oyl el b dilyn e i o
calpd o 1y oty ke <NV Fe L5 L ailgyy mojl <NV Ee
S (oo Ay aliBee (59 i

\YF

odaliv &5 jobplen ams o (LA G9rtey oy
oy @l Ve B /T Sl codg i Cond Gl L 0gd o
Q3 co LS B gy b oo (RalS K0 sdlyy 90 4 S
ol Comad ] LS8 @ g oyl By yie o ialpsl b as
aS glaigS e cooul ouls glis BMS! ow o VFe Slad L asly
so,s VAIY & Lo gl s
wollasl &l 3
Gy HgleaS amt )5 woad wlgp 5l 6hee Oy p o)l

SRS o0 uﬂ.blf |) 4\4‘9)4
Glcans 10 5G9, oo o Allyy dw 005l S
aS @8 len IS o calizee codg ae

Ve By e Camd o

Oil38) am olacl s o8 Ll oo,

Sl 00 oalo UL....J \-


https://dor.isc.ac/dor/20.1001.1.17357608.1401.18.35.10.1
http://marine-eng.ir/article-1-943-fa.html

[ Downloaded from marine-eng.ir on 2026-06-26 ]

[ DOR: 20.1001.1.17357608.1401.18.35.10.1 ]

ANV E) N Fe

[ a0125 #0132 €0.140 |

1.2

Yy
o
o

06

::;?;;"

efficienc

0“ p!l‘

0:....:....:....:....:..

0.3 0.5 0.7J 0.9 11

04
02 £

(<)

| 40125 0132 ©0.140 |

-
1
T

o
[ee]
L
L]

o® P09 ®0°%e

'. ft*“ﬂ*"

ﬁt

0.5 0.7 0.9 11
J

efficiency
o o o
N O

o

o

(C)

efficiency

efficiency

Ol 55l «(FO)ppozmd Jlow b po (i 4,85 1)L S0 5 (Sl (yeme

A0125 0132 @0.140 |

12

: é
08 + ®
[ ..’ “

06 §

0.2-....:....:....:....:..

(&

| 40125 0132 0140 |

14 §
12 ¥
14
0.8
0.6 §
04 §
02 §
O:....:....:....:....:..

0.3 0.5 O'7J 0.9 11

..._.‘... e%¢ .‘.-0 L

“*‘.Aﬁl}ﬂnx

()

Ve () o150 () +[B0 (@) +[Fe () Casby yin gL comani 55 il dows 035 oo —Vo JSib

b RIP ry JB e 4 ailyy sliaS il
3 lyn (Sl 9 rin ol il @l 4 az g b Guizen
g o IVO A ply s ias Ve g /00 /T Cldg e Cod
o b Sy pie Sl Gl L cplpln sl ot Cawoay 1Y
L aS aas oo (Las () VY S8 b oo 20l Sl (5958
lidee (59 piay ulpd )0 &lyyn (203l Sy e S il
walpd den ;0 dilyy saidar (205l rizen Aibse SRalS
Gaidar (@5l g0 &) T CuBgpie Cuad )3 (59 by
by pro Comd ;0 1 4 +/Fe Sy e S 0 VAT Sl

b o ralS /Y
Seeladgyded calps p ) CeBgime cod 6V S0
9 Gorie alpo )0 PN Sl L ails ool g jgliss ol
S8 @ arg boses e plad @l cudgree slaces
Wlgp HsldS g Cel 5 oaBy o o Sl L () 5 (WY
Ol b aS slasgTa .l o (ol aliee (59 0800 ol o 0
e pd g Mo Sl oy IV Y 5l S e s
RULIFIRVA IS St A B RPWA ) IRSVC IR PEIY ISP COR AT LA g

WY

o fles NS0 e il S Cedgyre Cowd
S 580 VY JSS el 3 oo allyyy (Solingyoee
Olas TIVO Hlad b alyn (Seolusgone 3 Shoe 1) Cudgyie
S I8l L () 9 (@ VY Gl S @ azg b AR o
SlgSa ali oo Gl ly jsliss 5l culyo Codgyie
Ol «Sopian alpo oled jo oIV Cdgiae Cund jo A
IF e CoBg e Comnd b aslie jo allyyy jgliiS g cnl s oo
L as aos co lis (V) UK cl ails (6,05 et ]33l
Vb i alro o dllon 203k
L oply o /Fe Cadgyme Comd )0 dnion 203k b oo 08
aazgi ol o T¥O Uyl IV e Codsie S o 5 TAFIO
VYD L il st ool () )Y S

S RANE T
STV S Ly 003k g slnS el 5 (Sealidg uue ul o
WSS 5o Glitee Cudg e sloces 5 90 e o
L) 5 (@D VY Gl i 4 ang b ol ool ools las

‘)"“’“"""95)"“’“"""“"’0""")5‘

.)\)


https://dor.isc.ac/dor/20.1001.1.17357608.1401.18.35.10.1
http://marine-eng.ir/article-1-943-fa.html

[ Downloaded from marine-eng.ir on 2026-06-26 ]

[ DOR: 20.1001.1.17357608.1401.18.35.10.1 ]

B9y Aoy dlly n S (60 Slos slddasin ; Coudy ie Cond 5 (wlhis )il Ga:Li.i;iLn)‘T adllas /) Son g S0 crxe

1=0.40 A1=0.50 ¢1=0.60 m1=0.70

0.14

012 £

008 £

0.06 +

004 b pe e g ey

(&)

1=0.40 A1=0.50 ¢1=0.60 m1=0.70

04 ¥
035 §

03 £ I
025 £ et ..
=V 3 ,0’ N ]

X 02F _asal T A‘
3 "'44‘ *

015 §
01 § &
005
I e o o = ST SVET B P S

0.3 0.5 O'7J 0.9 11

O-X,K A

(<)

1=0.40 A1=0.50 ¢1=0.60 m1=0.70

1.2
1+
? 08 + A
% 0.6 T -k“’-”
£ 04 § ‘53“’
o T Ag-EsmEanl
L 4 _...--.'-
0.2 +
0 : : : :

0.3 0.5 0.7 0.9 11

()
SNYY S8 L ailg p 003L 9 (Saoliydg juad il pd (oo -V ST
alidio Codg yho GLrCamd o
Gy oy S s Sy i S i3Sl S b &
yeax Gley Do Cadg e Comd (38l Lol o ally Sy
coyd ol bl o @il a5 Sl gl o allyy
GSe sl 5T o p il Lol Sy g 590 50 St
JolS s20lgn (sodgamme aoms jo il wales Ol Ges 4 lge
o e g (g yie Cod (Rl Lol o RalS ally
Gl sl mals laa jo dily y jeas ylo) o sl il

YA

il il aily p (203l o0 00 Sl e 4 g e S
@Ok g S SRl L Vb o an culpe o L
s jo wlgy aliid o o dnlie il walys  als
Ao 5ot (lidl e a5 was oo Glis il oy
s algn g0 5l S < NFe dlgp 0SBy e s ldl
wsllals &5l

Ol 38 s By pre Cand iali8l 1ol
Sgdise 0l

I 1=0.40 A1=0.50 ¢1=0.60 m1=0.70

0.14 ¥
0.1 + Lo m
; LA S8y,
” F X L
006 £ ¥ *’t;i
0.04 § N
0.02:"":"":"":"":"

(Ah

1=0.40 A1=0.50 #1=0.60 m=0.70

04 +
) 0.3 .(!, L
Y r oL Ady. ., .
S 02 . J;tx \_(0
01§ f{‘ A
0+ } ity '
0.3 05 0.7 0.9 1.1
J
(<)
1=0.40 A1=0.50 #1=0.60 ®1=0.70
1.2
1
> 0.8 A
8 /
g 0.6 ‘:‘:__A-A':,A ’
£ 04 sd 2 E4E 1§ A
0.2 -t
O L] L] L] L]

VYD a8 Uy &l 2330 5 (Sepolig g yiad el s (siia 1) S

(&)

el Cudg pro gbCawd 4o



https://dor.isc.ac/dor/20.1001.1.17357608.1401.18.35.10.1
http://marine-eng.ir/article-1-943-fa.html

[ Downloaded from marine-eng.ir on 2026-06-26 ]

[ DOR: 20.1001.1.17357608.1401.18.35.10.1 ]

AYAVE) AV F ) bl g b d(FO)poomd Jlu ol s (oo 4555 | o) St 5 (S Cpone

1=0.40 A1=0.50 #1=0.60 m1=0.70

=
[ CHEN N
L
LELELELELE B

A

o
1
L]

/
l‘-...i:-a—‘. =
.1-5 ‘A'
'. .‘-“

efficiency
o o
o

o
~
t

05 0.7 0.9 11
J

(<)

o
o

o
w b

(NP B b &g 033l 5 (oSepnlindgybed b (sieia WY IS
lia Sy 20 Sbipmd 5

S5 dzii - A
2 Sadgyme Ced iy Gnoslde 5B g cal o
2 iolesl & g0 4 39 rades alyp o (60 ,Ses sladastie
o oolaiol LSS aidly (il ma g phad 4y 88 s
wiload adgi (um aw i aliwgdy o PLA ailgyy 4w y»
BU Slgpmig o ol8iils o1 mhaw ST Jig5 ,o b ioles]
S [z 5o Wlyn a5l Gl (o) 2 sl 0l plox]
collasl Sl 31 g slawdl goagay ol colaiwl alide codgpae
@l 2yl 50 50 wly 3100y 3S by 2 ogesl i ol
Sl sz ool Cawdds pgo s ol oy ol Cewddy

Ngad 50

oyd oS s oo i (Sealusgyiee ulps o) ()
ol g Cudgrre slacans o Alyy aw culys
Sy b)ls oo b (ooslie Cillan Alisis (5900
2 sailyn 90 4 Cand <N LB L alyy jgliss
sl sals> (658 e Sy e Cowd Gl L
o 5o iy (gogmo g, HsliiS LalS olje
Sy 50 995 Hl0e (p pien 4 IV Codgyae
e 5o e Sl geil i oglges il g sl (Y
alyn 05 Jos @ azgi badlioe Joo aly a3
L (ooriione alasl) slandl 51 eohil mhaws 50 (39 podons
Slal s dilgy Hhad oliBl Lol cuBg me Cas
lee Gl Cadgyre S Rl L g a0
59liS o o ol e dly  slasl cans gl

Lcas looe K0 (2K 5] ioren 050 oo adei (6 i
0y et o Glal b el 5 (59,08 5, Conle 4 ax g
Gl o sl 5 et mhaw 93 o oud sl Las Y3
oley puals 4y azgi Lol oo al38l alg ol i a5 o cadly
4 Oy Sl (6t H5lilS & iy don yo Allgy 0y gl
Sy o Camnd o358l a0 .ojlojlﬁ.swug‘l)jo o S
A by pre Cod ol dales olidl ) 5o 0,50 4alii callyy
S g el Sllug 2ol e Jolai g el Glgie
Lolyd o dlyy (205l JiS (Bl g 0gh o0 wislis Ay
WS e SO plgied S o epl)d ] Gl Sldes
5 ohd] 5148 598 Sl gluisay Jow slal 51 1CdS g o
L oS Shmeir olst 0ssl G ) o)lns wsllads Sl
slael e polie gl 5l m 2Bisle;] mls zl,5el
w23 ol Uges 4 Joe (90)] mbS pren Sl o

IRGARTPES

1=0.40 A1=0.50 &1=0.60 m1=0.70

0.16 ¢
014 §

: "
012 £ 194 L ¥

X 008 £ | ¥
t B p
006 £ * *
0.04 £
0.02:"":"":"":"":"

(Ah

1=0.40 A1=0.50 #1=0.60 m1=0.70

0.35

0.25 §
7 02 $ ’!{."-
2015 ¢ )
01f =¥ 2
0.05 $

K



https://dor.isc.ac/dor/20.1001.1.17357608.1401.18.35.10.1
http://marine-eng.ir/article-1-943-fa.html

[ Downloaded from marine-eng.ir on 2026-06-26 ]

[ DOR: 20.1001.1.17357608.1401.18.35.10.1 ]

B9y Aoy dlly n S (60 Slos slddasin ; Coudy ie Cond 5 (wlhis )il GaLi.:;_.«Lnﬂ adllas /) Son g S0 crxe

4- Olofsson, N., 1996. Force and Flow Characteristics
of a Partially Submerged Propeller. Doctoral Thesis.
Goteborg: Chalmers University of Technology—
Department of Naval Architecture and Ocean
Engineering.

5- P.K. Dyson, the modeling, testing and design of a
surface piercing propeller drive, department of
mechanical and marine engineering, University of
Plymouth, 2000 PhD Thesis.

6- Ferrando, M., Scamardella, A., Bose, N., Liu, P.,
Veitch, B., 2002.Performance of family of Surface
Piercing Propellers, Royal Institution for Naval
Architects (RINA)Transactions 2002 Part A 11p

7- Ferrando, M., Crotti, S., Viviani, M., 2007.
Performance of a family of surface piercing propellers,
Proceedings of 2" International Conference on
Marine Research and Transportation (ICMRT), Ischia
8- Ghassemi, H. shademani, R., 2009. Hydrodynamic
characteristics of the surface-piercing propellers for
the planning craft. J Mar Sci Apple; 8: 267274

9- Misra, S., Gokarn, R., Sha, O., Suryanarayana, C.,
Suresh, R., 2012. Development of a four-bladed
surface piercing propeller series. Naval Eng. J. 4.

10- Seyyedi, S.M., Shafaghat, R., Siavoshian, M.,
2019. Experimental study of immersion ratio and shaft
inclination angle in the performance of a surface-
piercing propeller. Mech. Sci. 10, 153-167.

11- Rad, R.G., Shafaghat, R., Yousefi, R., 2019.
Numerical investigation of the immersion ratio effects
on ventilation phenomenon and the performance of a
surface piercing propeller. Appl. Ocean Res. 89, 251
260.

12- Yousefi, R., Shafaghat, R., 2020. Numerical study
of the parameters affecting the formation and growth
of ventilation in a surface-piercing propeller. Appl.
Ocean Res. 104, 102360

13- Seyyedi, S.M., Shafaghat, R., 2020. A review on
the Surface-Piercing Propeller: Challenges and
opportunities. Journal of Engineering for the Maritime
Environment.

14- Pakian.Bushehri, M., Golbahar. Haghighi, M.R.,
2021. Experimental and numerical analysis of
Hydrodynamic Characteristics of a surface piercing
propeller mounted on high-speed craft. International
Journal of Maritime Technology. IJMT Vol.15/
Winter 2021 (79-91).

15- Seyyedi, S. M. and Shafaghat, R.: Design
Algorithm of a Free Surface Water Tunnel to Test the
Surface-Piercing Propellers (SPP); Case Study Water
Tunnel of Babol Noshirvani University of
Technology, Int. J. Marit. Technol., 6, 19-30, 2016.
16- Pustoshny, A. V., Bointsov, V. P., Lebedev, E. P.,
and Stroganov, A. A.2007. Development of 5-blade
SPP series for fast speed boat, 9th International
Conference on Fast Sea, Shanghai, China Ship
Scientific Research Center.

\F-

30 yoliad s loges ol /VFe ad L algy
il L a5 s s oyl cilizes by e lars
ol po golad )0 gliiS o po halS by ae o
D)l s2ali8) (655, (59 rten

5 Sl cmlpe SRl G Sadg e S Gl (Y
29 o0 AliZe (59 pbay culpd )0 lgp A y8 5gllS
O dlyp dw 5 gy didan HglaS g cly calys
Comd Gial38) b del Cawods oIV g rae o
$2lga o3gazme g (Slou Sorde s oy
A Bk rzres (Ll 1l wlyp a0 5 JolS
Gogro Kg) Cudgrhe Slalund (ooled ;o dilgp an
GRS jloged 285 (e (S pte cupe RIBIL )l
SUaS] ool ooy gul wigy 4 az gy b adl ol oo
UYL Serte wlpe )0 alyy (a5l &5 95, 0
Comd ialigl boall asly oielS wg, V-0
@35k g Whoe RalS dilyn aw ya 0ol g e
&y T Sdgrie Cad )3 Al dw o 0 aniiey
.A.QOLSA

Joe slal ST plgi oo (IS soger S plyear (F
wollaol Sl 31 g slasl 5l aS sed Ll glaigSa
Al b o) et Oly oseil G 50 0)lse
slael ghow polie Loyl 5l G 2BRalesl mls

sl a4 Joe o9 s peens (Sl o

Al doles ool )8
OB 5lg aals’

1- Shiba 9- Rake angle
2- Hadler and Hecker  10- Skew angle
3- ventilation 11- Advance ratio
4- Adler and Moore  12- Immersion Ratio
5- Olofsson 13- Inclination shaft angle
6- Dyson 14- Yaw angle
7- Ferrando 15- Pustoshny
8- Misra

&l — %

1- Shiba, H., 1953. Air-Drawing of Marine Propellers,
Report of Transportation Technical Research Institute
9. pp. 1-320.

2- Hadler, J. and Hecker, R. Performance of partially
submerged propellers, 7th ONR Symposium on Naval
Hydrodynamics, Rome, Italy, 25-30 August 1968.

3- Alder, RS. and Moore, DH. Performance of an
inclined shaft partially submerged propeller operating
over a range of shaft yaw angles, (Report No SPD-
802-01), 1977, https://trid.trb.org/view/69542.


https://dor.isc.ac/dor/20.1001.1.17357608.1401.18.35.10.1
http://marine-eng.ir/article-1-943-fa.html
http://www.tcpdf.org

