[ Downloaded from mme.modares.ac.ir on 2024-04-28 |

[ DOR: 20.1001.1.10275940.1393.14.5.7.4 ]

Y010 oo D ol AE 093 AVAY SIS o ¢ )30 SuilSo FwIdie dlxo

GHad9 3 el doliale E

=
- ° g :“.
mme.modares.ac.ir ‘;7'*/"... 2

S5 Ogm 4y Alisee (60 Sos Tl b (ST B9 ko dilg g 3o 9 Smlodg it o
LR

rd:“_u KYE PRV ES) ‘Ygﬁf.\.@.a REVEN “gﬁL} [(F-PRVEYY

OIRG sy (it oKl  SSle ptine d 253 (ool -
5 b i oK1 (Kl tige eyl Y

OIS sy inias oK1 SlSn oo edlil =¥
seif@sharif.edu (V00 -A0FY iy Gadio <)l 5

oS> Ao wleYb!
Lulpd & (ol jolatedy ol a5 )18 Jlod g (s 2)90 (2075 9 (240 09l & Bgpie Ay i g Swelidgyis dllde oyl 5 o (pag e
Opzed ol 855 gy )90 Eoite (S GCE g )3 dgdne (3 090 & Gl (9338 ST (gelglS duwgs g £y \\"\v“i:)g)i \"‘: wbi
15 ok 45,5 gl (s L5 ol 01 dwglio ede oo gl b g pbol amelisglS g )3 Wlgyy e (Seolidgyded Cus Y sy Y‘i@u'ﬁ]j
=4 298 o3l 593 (e 53 S gle g jebby (S Yokl odliul b g )Lid e gliSuinl Cax (939)9 Olsier Jsl i iS5l 4l
3 £ Ll o 03,5 aunlie (220 5 by 5 045 (6, Seil (gbayn g2 g gmalinlS B 3 55 Jo (5l 29 el oo sy i
90 Sloy g g bulyd s SISl g dlnl b ye3 3 By JUiS 8l g ol JLad )3 wlgy 593 LIE )b 5l omlinglS anwgs N
Cilsee (63,Skes Lulyd )3 5 ysdayied 53 cly oS powcSy wl algy Laly, 5 oslitul b oid o (o JUs sl 48,5 5,3 adllas lon Seeliadgyien
Iy &lgys i 5 Seolidgyied 175 5 6345 gl oo s B Bl Ceand 33 10 5 485 g0 lalllas sl 0 dunglio 5 3] - P:z‘:

Ao go ks

An analysis of hydrodynamics and noise behavior for submerged propeller
in various conditions by experimental and numerical methods

Mohammad reza Bagheril, Hamid Mahdigholiz, Mohammad Said Seif3*

1- Department of Mechanical Engineering, Sharif University of Technology, Tehran, Iran.
2- Department of Mechanical Engineering, Sharif University of Technology, Tehran, Iran.
3- Department of Mechanical Engineering, Sharif University of Technology, Tehran, Iran.
*P.0.B. 11155-9567 Tehran, seif@sharif.edu

ARTICLE INFORMATION ABSTRACT
Original Research Paper In this study hydrodynamics and noise behavior of a marine propeller is analyzed through
Received 20 April 2013 numerical and experimental methods. In order to find out the conditions of initiation and

Accepted 25 December 2013

Available Online 14 June 2014 development of cavitation, numerical analysis is carried out through Finite Volume Method (FVM)

for various rotational velocities. Moreover, hydrodynamics of the propeller is tested in the

cavitation tunnel and the results are compared against numerical simulations. Second, the flow

Keywords:

Fifme Volume Method results obtained in the first step were used as the input to extract the Sound Pressure Levels
Cavitation (SPLs) in the Ffowcs Williams-Hawkings (FW-H) formulation, to predict the far field noise. In
Propeller Hydrodynamics addition, the behavior of the obtained SPL was studied and a good agreement was observed

Propeller Noise

. between our data and the previous works results. Similarly, experimental results collected from
One-third Octave Band

two hydrophones are compared with numerical simulations. In this case, cavitation is initiated
and developed by either increasing the propeller’s rotational velocity in fixed pressure or
dropping pressure while keeping the velocity constant. The signals registered at the two
hydrophones are then filtered within one-third octave bands. The outcomes demonstrate a
negligible deviation between numerical and experimental results for both noise and
hydrodynamics tests.
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1- Thickness noise
2- loading noise
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2- Moving Reference Frame (MRF)
3- SIMPLEC
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1- ITTC (Institute Towing Test Committee)
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1- Thrust coefficient (Kt= T/pND4 )

2- Momentum Coefficient (KQ=Q/pN2D5)
3- Efficiency (n0=(Kt/KQ)(J/2m)

4- Advance Coefficient
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