Ol )33 s 9 HldgaSwl Aslg y3 S ySdec 9 Jubxs
SIre Oledl Gy b (LS )

Tl clums ) ansls
o35>
9 Jalad allie oyl yu ol (51 4l ys 0ud y (s s 31 ouldliesl Loy glack sy 548 age slgilall 3 oS
Canal ok d3ly) (5550 Glall (Saas (higy 3 ouldient b absyapy Sl RSy Caya8 (aaad gl gaSeal 4l gy o ySlas
il Sl 9n g ralio (alls 3 Loy gLt dilg 9 Jagdgyusa (Sseliungyuss Jalad g daclae 5l (g,
P oS A Gy 9 (AT Plasla b (biye ) Gl sl ogr i e sl gy (SlEEaT IS Gl
1yl oudi CLATN dil g ys 4S B co LD ouel Creuas gl Cocul oudi Julat g Gl a3Y (sLa ) 93SK pulial

WS o0 o gruna SV leadly S Cul Sae g aboc dol pudi gu ja b s 2 /PA g 0 /PO Hleddl
ui'dbQJﬁ,uS:mE\:m‘”J:\AJJSJAs,@lfJJxJQU#,6jﬁ0w|uﬁ5J:6wv.bw

Analysis of Highly Skewed Propeller and Power
Peridiction for the Submarine by Boundary Element
Method

Hassan Ghassemi: Mesbah Sayebani

ABSTRACT

Propeller is one of the important marine propulsors for generating thrust to overcome the ship resistance.
This paper presents the anlaysis of the skew propeller and propulsion for a submarine by using the Boundary
Element Method (BEM). This method is useful for analysis and design of lifting bodies like hydrofoils and
propellers. A five-bladed Highly Skewed Propeller (HSP) has been chosend for a submarine of 120 [Tones]
with forward constant speed 8 [knots] and the calculated results of the hydrodynamic performance have
presented. The efficiency values have been obtained 0.65 and 0.68 at two surfaces and submerged
conditions, respectively.

Key words: Boundary Element Method, Submarine propeller, Hydrodynamic performance, Propulsion
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| 36.0908[KW] for Submerged
£ 42.3972[KW] for Surfacing

_ [4.9754[KW] for Submerged
£ |5.1464[KW] for Surfacing

Estimation of Delivered and Engine Power
matched with New propeller(HSP —5)

Estimation of Delivered and Engine Power
matched with New propeller (HSP —5)

75 = 0.68 for submerged
776 = 0.65 for Surfacing
Assumed :

7, =1.307 77ce = 0.95
75 =0.97 Notners = 0.96

0.886
0.882

v = 771sMceothers = 0.89

for submerged

7o = Mnle = { for Surfacing

p - Fe :{40-73 [Kw] for submerged
° o 148.07 [KW] for Surfacing
P 7i7{45.78 [KW] for submerged
®u |54.02 [KW] for Surfacing

7 = 0.64 for submerged
7 = 0.63 for Surfacing
Assumed :
7, =1.307 7o = 0.95
7 = 0.97 Nothers = 0.96
0.855 for submerged
o = ile = {0.840 for Surfacing

v = MsMcelomers = 0-89

L :i: 5.819 [KW] for submerged
° 6.126 [KW] for Surfacing
L _ R 7{6.538 [Kw]

BT 7w | 6.884 [KW]

for submerged
for Surfacing
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* Wake

¥ Thrust

¥ Cavitation

¢ Lifting bodies
° Hydrofoils

* Kutta condition

Mathematics and Computation, Vol. 213, 2009,
pp.277-289
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¥ Trailing vortex

* Circulation

* Back and face

¥ Trailing edge

" Int. Towing Tank Conf.
¥ Wave-making resistance
v Skew angle

** Rake angle

** Torpedos

"' Sweep angle

W Hydroplans
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