O ANYO) VE Y e 5 by | FF oyl Y+ Lo

YU gl ailgy (6, W1 5295 law 2 (owiid o 50 (g30e Julod

* 6ok ol

ehsanyari@mut-es.ac.ir « sl o iwio oSy «Solso _alSisly gaizeo / )bkl

RN

Ao wleMb|

Sl o5 5o Vb suSl il Ggenligls 5o Ll g5 (SmwsSTspo0e (soue Jelod allie () 5l Soa
Oyt Aozl aily yy cwain p8 0l o Slaslre OVl Slns g, 5l eolaul b alies  pwiin
alg o llinl (g5 aigas SG 5l allie (nl jo Al o byo sle gy (b o 536 le il
Oldes 45 bogy o (sl o0l 5 cewl 0uls oolaiunl Ciglase cwain slo pl5 ;o g alies slo oy Slows b oxbas 5
oLaiel Joo 5l goae Jalod ol )3 Cansl 2135 1,3 aslllae 890 5 gl il (6 )Lal g5 a9 (s
B b slodlsx Js 55 slo als 8 by, b demlio o Lawgie aSuds oliss b a5 il osts soliza] DES
g 0 alyn Jom oals adg Al (goae gla ools 8o ol jelaie 4y all (oo gl 0j9> 5o o8 LB
0l 3ds8 6 VL o515 L ol Cews mly Alis asl o izmen g b oy S5 el ad s plal 4
sl e (555 5 (Sl JLi8 (5o Ay 0 (i 1S sl SalE L el Cansiy s sl 5y o
bty 53 6Ll g9 s s lsme 5 00t 5 Vb b g els 51 S5 sla als S g azily Liliiley
P geeie SlydS g 009 Glugi Vb slo (S 3 0 Lol s O 51 265 by b (8 55 (55970
Frogam by 0l Cu p oges sliwly o o5 s Do JLad s lss (e 0 i L]

ey (50 o e

o dzy b
VE S ANA i 2l b
VEYNNN llie b pdy o,
VESYIY e callie el &)

Slhebre SVl Saligs
YU 5wl ailg 5y

Numerical analysis of the effect of geometric pitch on the radiated noise

level of high skew propeller

Ehsan Yari”

*Assistant professor, department of mechanical engineering, Maleke-Ashtar University of technology;

ehsanyarill@gmail.com

ARTICLE INFO ABSTRACT

Article History: The purpose of this article is the numerical hydro acoustic analysis of non-cavitating
Received: 9 Dec 2022 radiated noise in different geometric pitches using the computational fluid dynamics
Accepted: 3 Feb 2025 method. The geometric pitch of the propeller is one of the most important influencing

Available online: 8 Feb 2025

parameters in the design of marine propellers, Therefore, in this article, a sample of the
standard underwater propeller series with different number of blades and different

éﬁﬁﬁ%ﬂfﬁg pitch geometric pitches has been used and the data related to the vorticity field and the radiated
Sound pressure level noise level have been extracted and studied. In this numerical analysis, the DES
CFD turbulence model has been used, which has solutions with acceptable accuracy in the
High skew propeller noise subject with an average grid number, compared to the large eddies method. In

order to increase the accuracy of the numerical data, the grid generated around the
propeller in the areas of the leading edge, trailing edge, tips of the blades and in the
region of the downstream, has been produced with a higher grid density. According to
the obtained results, by increasing the geometric pitch angle of the propeller blade, the
static pressure on the pressure side of the blade increases, and the vortices caused by the
boss and hub become longer, and the amount of change in the sound pressure level in
the axial direction at low frequencies is less than 5 dB, but at high frequencies it is
oscillating and the changes are more noticeable. The highest amount of change in the
sound pressure level in terms of pitch is in the direction perpendicular to the flow

direction and reaches up to about 40 db.
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