VOA-VFY asio 1Y 6l 11¥ 6595 11F+Y Jlo /oo, Lid g Lo 3l Keilso

s VYO
fub}fu'buuf/
. “ e
r
d:‘fyw#u& DOI: 10.22044/JSFM.2023.12470.3673 P

e
270, Z o&b

YL} 5.;5-a| 43‘3).3’ )’| ‘s.wb 6.,.!953.) ‘S)L&J.ﬂ P C.b.w » Lbeﬁ. Slawy ).».’L: GOSN (o y
¥ b Lo yaeze 6 5b oylwe]
Olnl ol « sl SIlo  izio oliild (Sl (2LAGIS godizzo (SilSogyiun ,Qo&»|‘

Ol el 3t oyl SIlo iniwo olELE1S (SilSo  BLEEINS @oizro 55 S oy i yl5
VEY/FIN i gl VF Y YIY + i6555h b F VAN sl s oo Jisume i

onSz
oolaiwl L MAU b0 o lasliwl (g s 51 YU 5.8l dlg py diged SO (Sealindg o 398 (g0 (gjladone cllin ol 51 Lol Gun
=Y ,55 Jow 5l goae il ans o cwl ol Gl byl b con calgld- ! 138 0 5SSy  Slawle YL Sslins Los, 5
Saolindgy0ud ol i lael jglaie 4wl 0)l530 o035 SzgS gladils 5 g5ludae 13 Le Joe a5 el oals oolaxw! DES
ailgy sl ol Casay (5,Leil 598 rlans dunlie .ol ous ooliw DTMBAL19 ails s 5l 05250 slaosls 5l SssSTg 00m 4
5o Llans o lias 5,0 Yo 5l VL gl yuilS 8 0 ) oo Gldal a5l 05290 slrosls 5 Lol IS ,0 DTMB4119
Olyee ailg  gloo s olass (ial381 L cone] Caway gl ol 5 098 oo cdalive Uas aoj0 Yo sgu 35,0 Ve 3l S slo uilS 8
3 L g gl Bliee bawgie Gl o &lgp sloon slass Gl b oo A8 o o> ond o (WS )9 Akl
Do V0 4 sl @il ST 03 ¥ o 3SLo B Y 51l (sl olotss gl 58l sl o0 (6 y500 (il 4 530 (o0 5
S A (rhadgs 6 Ll fagi w0y 90 Ailyn sam elad Sliuly Ho w2l ) (gyeme bl 3 slal g mlaw (e
o alia 0,y VB Y glatilyy sl cdzyo FO sbi], 10 ,Litil o prbs e i)l o2 ailie SUlugi o, Y b Y (clowly
il o

ilgy slaoyy olaai DTMBA119 uily ), DES wi¥sys5 Joe ¢ Slonloee DYl Saliss 5,Liil 365 mhaws 1 gaudS” OlodS

Numerical investigation of the blades number effect on the bipolar noise radiation level
caused by the high skew propeller

Ehsan Yari'*, Mohammad Reza Nateghi?

Assist. Prof., Malek-Ashtar university of technology/Mechanical engineering faculty, Tehran, Iran
2MSc, Malek-Ashtar university of technology/Mechanical engineering faculty, Tehran, Iran

Abstract

The main purpose of this article, is numerical modeling of the hydrodynamic noise of a high skew propeller
sample from MAU marine standard series using computational fluid dynamics method with the help of
Ansys-Fluent software under open water conditions. In the numerical simulation, the DES turbulence model
was used, which is a good model for small vortices modeling near the wall. In order to validate the
hydrodynamic and hydr-oacoustic results, the available data from the DTMB4119 benchmark propeller has
been used. Comparison of the sound pressure level obtained for the DTMB4119 propeller in the present work
and the available data from the reference shows a good compliance at frequencies higher than 20 Hz, but at
frequencies lower than 20 Hz, about 20% error is observed. Based on the obtained results, with the increase
in the number of propeller blades, the amount of vortex density around the blades decreases. The increase
in the number of propeller blades has caused an increase in the average level of radiation noise in receivers
at the axial direction. Increasing the number of propeller blades from 2 to a maximum of 7 blades has been
able to reduce the radiated noise level in the axial direction by 15 decibels. In the radial direction, except
the two-bladed propeller, the dipole radiated noises caused by the 3-7-bladed propellers have similar
fluctuations. The radiated noise level value in the direction of 45 degree, is similar for 2 until 7 blades
propellers.

Keywords: Noise radiation level; CFD; DES turbulence model; DTMB4119 propeller; Number of blades.
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