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The unsteady rotating force or dipole strength distribution, acting by the fan or propeller on the
fluid, is predicted by inverse method. In this method, the far-field acoustic pressures are used in
non-cavitating condition. In this paper, the far-field acoustic pressures are obtained from Ffowcs
Williams and Hawkings (FW-H) equations using computational fluid dynamic (CFD) in specific
hydrophone array and then the unsteady rotating force, acting by the propeller on the fluid, is
obtained as the most important sound source in non-cavitating condition. The unsteady rotating
forces are extracted using inverse method by analytical code in Matlab. The correct solution is
independence to the optimum choice of regularization parameter from transfer function; the
transfer function represents the relationship between the force coefficients and the far-field
acoustic pressure. Therefore, the appropriate range of regularization parameter should be chosen
in order for an ill-conditioned problem from transfer function to be solved. The analytical code is
solved for different regularization parameters and then the unsteady rotating forces are obtained
for three sections on the blade surface. The inverse method could be used for dipole strength
distribution calculation as the most important sound source in hon-cavitating condition in order
to design the noiseless marine propeller.
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2- Ffowcs Williams and Hawkings (FW-H)
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4- Acoustic pressure
5- Tonal noise
6- Computational Fluid Dynamic (CFD)
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1- Blade passing frequency (BPF)
2- Inverse method
3- Unsteady rotating forces
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2- Reynolds Normalization Group
3- Wall plus

357

P 50 Sbly; 4 dsly 055 a5 Wil (6525 )1,8 Jomo dadgdy o slaas aiile
Sl Jawgy b sol )l ol canlin polie 0g bl Caw o il oo
xS e e jshine a4 ols dlie jo [24] col sus al)
Gl 4 ise o a8 oslitul [24] Geiios 55 9290 Laily Lo 985

CFD 30 el 41y 9 (due Jubow (Sl -3
(S0l 290 g L &l g Aol druwgi ~1-3
S 1 a5 s o 015 LB Loy i alyy Jow G5l allie ol jo
Jlow 09l co oolaiul sl (gl slo bl jo ol 0,5 L slasly
9 75 o9 & GihSen 5 (6,80 bawgs Joe (nl g g (Senliangyoe
slo 5 plnl gz aly yy cl Jo [O] conl ad )18 ) 0590 s0e
~dged g Ogmge iy Smio olBiils by cwaige oKinle;l jo Slids
ogas 4y Jo pl g5 ¢ il SKad 9 (6,8 3] Gudod jo el 0 )5 5 (S
bl OVl Solins 092l a4 (g0 ol ¢ zlyseinl gy g (goue
wlgp Joe ol a5 el jlcal sals i jliel g anslio o2 o L
o yoo Ogelingls @ Vb sloyso )0 5 (genligls W36 ()5 Lyl o
B 58 ke o] 0 Do adg e (pytege 65 bbb 0 lpl
3 388 gy gzl 4 gl Jaw (pl )0 Sgo el jshaie 4l by
P e g e ogd & Sewlngll s Gewlngls Ll
J.‘a.é.c )5.b QO o o)Lw‘ B0 30 (D ] 00 C‘)M‘ [9] &=
el 485 8 oz g S 3550 Allgp (nl 53 (gemlinglS Sl Ll
ol o 030z (5ysls g iy, b ol Alie jo Alivs 45 Candls 45 o]
BV S Gi...._.;}ﬂ Slid plae 3l Gge ae gl ol g el
bl sl ol dllie )3 o i SVl Gl ply ol (Soliagls

W8)5 18 ewip 050 (At GloaSl dlie (pl goue i o
slaxy 3l olg> IMawl jelaie a4 ailgp Jow ol jo 4l slaws ol
4 Slp pglaS g Sl o @l jshiie (i 35d s (o n WS
S04 695y o sl o p 3 92 L gl o ass Pl
395 g0 oanlive Jslaz 5l a5 jshailen .ol sunlie L5 I=0/8 J0/6
o9k 35 @ 15 5l aes slaws Liol3l b ,5bisS g ol )y e o polie
4 4 305 5l s ol b aSlls j0 wed o ooy 2,8 @l @
35 cnls aSes slaws lpby il e ol Loy uolie ol ysekes
Shbl by Jo anl ogd co &l slawd pl o bl § Gl eudo
Jlos 4l jhd 5 Jobo sl oo el (SLu 5 Jlgd Ceond 90 4y dilg
aibin Jlom ol 2 oSl IS SYolas 8 s 5

A5l slajeme (g il A2 I8 > il e Suer
b g 809y S i byb 5l Gl U Cur osdee w85
Lilys s Glolre axl ¢y, o aSl S9b e oolitul (25,5

1- Moving Reference Frame (MRF)

7 o)lesis 15 093 1394 M iR Sule swadye


https://dorl.net/dor/20.1001.1.10275940.1394.15.7.13.1
https://mme.modares.ac.ir/article-15-2360-en.html

[ Downloaded from mme.modares.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.10275940.1394.15.7.13.1 ]

wbhled 9 (5 8L L) Jwuxo

UP9SRo 9, Joawgs (b Ailg 3 Sl 29 Yldwe SKaimwgS T HLixd 51 LLL i >S9 45 (s Ui

Sl sl o 5 wlyn 25, axmao ;0 10R alols o &bl (985,000
amio g Ol jeome (595 2 9990 90 W= SE 10 09k oo gl S
Gl cuol a8 5 |18 Glaiwe low 51 10R alold jo g algy s>
amio 5 Waiighs e S )18 Joe Byme i a0 50 lls3 1 S
ol @l 0 et pSb lagsdyam 6058 b 2y 5 XY
09N S5 18 Gl sshiie a8 usSas ol 5 ]
3 Shijep by axdl o852 GLLL lag s glmnl cux o
locysdg it 625,158 (iall cnlpl 09 oo oolil wis «il)| [24] a2 5
-0 odolie 6 IS5 50 58y e B4 gl 5 allyy isyz dmio o
a0l 599 a5 w8l (o 0 O Wl Gheghy ool o Sl 90 allyyy 05
a0 ol pge s 4zl [9] ol oo zl Sl o5 g (00 ogud
b Goy §ln osd Al mlS aled QL jiin ) lagsdg jaee olaws
698 Ol 5508 Ol el BB 0 g0 Gy ogSiae g, 4 oS g ||
S aiay il e (gob 50 5 el Jles 5o oy S,z 5l Jels
zhpwl oy a4 b gildae ol 5l edel caway b cplply wogls
2 ol ol g lagds Koo gy (625,18 Jome 0 4iS o5 jshailen 09
3 ol ol 3 st o [28] ol o il Sy iy
ol Cuadse a5 colinul Al i, axmie 0 (gg,ue 64
o0 S 5 4 Jgaz ;o alyn @ Cud 9 5 0 by g Lagygdyuue
b stelie @l 89,00 32 5 16 olaws (6l (rizman 09 o0 osalis
oo U Lo yg9g 000 alold Jolae aST1j 058 0 Jool> ()98g, 000 64 slass
i 55 e 75 Jobas i I0R Loy ion oled (sl o
Gy abo )3 gds e (625 1B ln aaite o lie 39 0
S lS B 50 599 e (SetmagST jLad 5l Sagy cnl 1wl se il
S peh (i g WS (o0 eoliial g (et jslite 40 (5)pe

[24] sl o ils py (25 2 amivo 10 00 (5 50 (SlouilS B 50 00

Y

OHI
e
z H2 X
6= 90° 6= 0°
Sl jsme (S3) 9 LEF 7 Ao 40 H385,0ud 93 (55 |8 Condse A6 IS
H1
."]"'\.
,o. AN
p | 8

lr
\
l'r .-
U 0
Gl i .
Gpdy pien PF ?
v Z 7
\\ 6= 00 // -~ x
\ 0
9 J 6=90
o /
o e
. ._.-—"

solate 4 algp i3 > amis jo laygdg 0 (65 |8 Cuadse “.’_6 S
29 g (o8 90 mlie g3lusls

7 o)leis 15 093 1394 Mo P Sl swadye

= 4 + . e
-~

Jps 1
eI el oSLs agol
a
4D p= 10D
$99)9 o a T
L+0.021.
oﬂyb
v
1.10e+02 p _
1.04e+02 !
9.88e+01
9.33e+01
8.23e+01 )
h
7.13e+01
6.04e+01 _
4.94e+01 T"
Z
2.74e+01

oy gaw 59, Y7 Saie 4 S

B4 s dmslio oy mlo b g &l edis 35 aSls slp sl g
5 e mls ple 095 @lal 0gb o sanlin D K& jl a5 jshilen

sl J B n Joe cnl slp (228

SR Al )0 (SwssT LS e @bs &l -2-3
h.-ﬂs-Lb-D

b 50 60bj g & e & (23> GLLL lag s ragh cnl o
&b 5Tl jshite ooy aloe Cany (ol il Jao G 6l 50
SrtansST JLi5 g Sgo ske ooy 9,0 e bLo,l oS enlie Ji
meig lis 2 iy 0 ol 5l i 45 jelilen 9 solitl ol
o995 30 b (g3l G e il b QL] jelaie 4 Il sae s oold
A bl plasSe Wl ole @bt )9 (oot (i85 Jll @b 3,57 )13,
SrS ol slocasdas 1o s Sl nlply g oo awsin g5, (sordine
S )] Copmdga rizman 5 b ygdy pm Slasd (655 )3 jslate 40,0
Slp Sgo HLad s lal dlie cpl 008 axg 1 IS 4 aily s 4

1} ol (goas dalllase ol 250 dalllae
—u— K1 -D - Kif
—ea— 10KQ - <t - 10KQ
g 28| —a— 7 -0 T
1
306 |
04
)
L
0.2
0

0.2 0.4 0.6 0.8
() 5t po
275 g goae > g0 50 (g0 Shee ol o anslio O JSCh

358


https://dorl.net/dor/20.1001.1.10275940.1394.15.7.13.1
https://mme.modares.ac.ir/article-15-2360-en.html

[ Downloaded from mme.modares.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.10275940.1394.15.7.13.1 ]

wbhled 9 (5 8L L) Jwuxo

UP9SRo 9, Joawgs (b Ailg 3 Sl 29 Yldwe SKaimwgS T HLixd 51 LLL i >S9 45 (s Ui

3 . . . . .
oS8 s 5 8 S o B S 0 9gzge 2 51 e85 000

g Jid pehas 395_o odnlive 8 IS 10 45 jsluilan .39 o oanlic
o sl o jlad cllug cul 1 ygds 00 5l 20 2 (589,000 sl
ol jo cplply wilbioo 232 amao o Gl s I iien allyy
G amie ) i Sl el o Dge LA mhu e 5l GLLS,
2 &ly osdgyaed glp 3, T Luilsh 0 a8 S, 8 S o bl
Lo ald pl.ogd o oomlie =00 g10R jo sas ailyy id > amio

Wlso 0 Some B edsl L

2 P w9y fawgl alaio 4w 3O LLL (Slag 4 zuls &1, -4

Lo

o
ghl 4l ol 0,5 8, (hes jslaie a4y 0l Ly a5 jshailes
5B Yles bsgi Sy o 3] g il o 55l it conlin el

L gl 5 e SVl Sealiys Lamgi S55ln 5 el
Gas 6 S5 0 sgmge edg,ee B4 8 sael canss  SiwgST
re ol & e oS Jow a0l Jleel (o252 SLLL 955 gl
o L5L~L’>U 6a5 9
3 cplpls wyls g5l Cie gl )l Ol oo ogo 4y (g0l (S
cwlo K > vae 5 Jo @l glo B gl 4 dow o5 jslate
6‘)" 03 d“"""?" S5 \)9—0\.’ g.:l.’?w‘ QT 6‘)” Cow yo ).»QLO.o iy ‘09'““"(5“ C‘)—?La.u}‘
di=0/0375 ljl & sw oy maw 9, 0/9R O/7R OBR ablic
50 Qmax g Gmin polie pimed .0gd oo J> e 1i=0/0675 4 ri=0/0525
[21] sgi oo bl il Kem g o)l Guios @ a>gs b (9) ala,
k5;9'°)La’ Os.\.;)LQ.:J S Jag‘j) U"‘ 50 JQML;O Omax=-SB+3 9 Omin=-SB-2 u.:‘)JL..a
"0 (2) bl )58 (0 53 arme SlaSise)la G g oy Sl B oy
Sk b 5Tl pm Gl Fge)le sl sl @l dlie cal o sl
Slaws g0 cpl 40 098 o0 A1 B=D slaai Loy (g ue (iS5 gl 5o
gmax- adal, 51 (9) abal, jo g8 wyle laaslye olass S QS
d.oLE.o ‘fl.u o 6 l.: Jol.’.a 0 d.s‘ ‘ [21] & e aS qm|n+l 6
XL ile o g8 masile 5 6AXE g ile S J! oy Lo 9 ala]
g Jo e slof als gl cdie jo oal ally L oS 05l 0
Co gy o) polie G g Gl Sl gy b il
Pl 05 o ol Galizie slewiga)le (slp (StusST jLad onilasly
9 IS 0 gy lawgio polie o gzl jebite a4 Ldss oS

D g0 oddlive

w)b Lgl.bu‘e} d&u‘ L d.’>9.) b »)5..»&50 d.o.wj.’

180
——m—- N=900rpm : 6=0° : d=10R
—®— N=900rpm : #=90°: d=10R
140 F
b
00 tri-

1 _ 'f-"w - “ﬂ P,U

i L % r\““ ¥ ;‘ M ""hﬂ ’n"'&”ﬁ"; ty
"i._if“\j 1 '\ F\J“ *' ’"' o *‘.\f‘ ey
60F W h M

SPL (dB)

20

lﬂll} 260 360 460 SCI'U
f(Hz)

3- Frequency

359

lopgigane G5 Dlaize 4 Jgoor

ri(m) 0 (rad) i (i=1...64)(rad) 999,00 olaa
1/5 1/5533 i x /32 64
1/5 1/5533 i x /16 32

2 il CaBga a5 B JSo 50 25250 (989 0um B4 (ol 9o jLud
Wl Cands Slowbre SVl Sealins [0 9d 0 sadlie 2 Jgax
Ssin Jor T S gl gl cVoles o b oz ol bl slite oy
0SB Yslee (6,5 SIS o gz pe gl plgie 4wl zslaw e
5 reldiy S S¥olae o Sl an 09 Sl SiSsle 5 selils
gl sdgmm B4 50 (SwgST jLad lane azsu )l g Jo SuSgle
ol plo ol (il 3 Al o JLid polie (9) alal, 4 axgi b o oo
4.’>r.‘>u L’ )JOLO.A 3 Jol.s wlfjs d....>Ls g S )Lwﬁ )JOLM C‘)M‘ LS‘)J
Jad lad Slejy amsu U5l plplo (28 )8 4558 had Sgo Lid Sloj
zlpe] (11) Wolse 5o ool jahate 4y w8 3 Al jo Lid g a4y 68
6U52) 1 oggpnee sl Do Jlad Sloj azsu ) 5l sliges 05 0
w506 cnl 5 lagygdgaan plo lp 0sdse snalin T JS 5 (o
canlicn T UK 31 o8 pobilan 055 00 4385 258 Lo o 3l 5 ol
Sllog b alypy Jid > amas jo loy Jeb jo jlid Ol poss oed
@ oS8 Al (o SeewlnglS e clls o Cgo 6La>6;z;.o s, uL,,Jo
4 Pomlingls S0 Lk oo ol (b 25 L g (pazie SO
03505 Joe IS slo,S Sy ol G aile a5 ygmlin gl SGpd e
3 oo 6755 sloaals L i3 Sl ablse plags Jl> o Lls 5
yohio a4y nl ol o (6 s Sllwgi b ley Jobo jo jlid &l sl ol
OBy doio (0 g lgy Jaw cpl lp gley Hlad cawnye L) anslas
- o 4slio DTMB4119 &y (sly [O] Jow uioss b ,L3, ol ailg
30 9 10R jo Jgm Gubs oyloj jLid Olpess of S0 ,0 uioed (090
W)QJQBALGAoML'ZM?Ji.ﬁ)o),éb&bdskjw@mwﬁh
Loley Jsb yo Jlad Slss Seealigl e <o yo 5 ailyy 252
dgse gl el 6 JSs slagisds e plo lp ploj JLad Jloges
dgisr @)l 1 (ygdg e o digad (sl oy Jliad s Al ol 4o oS
90 50 Ll Hluss alols o go jlid maw dwslie cpizen (7 JS2)
90 0 Ogo )L.LS C.L:...a C_’Lu )9@ RG] ..\...ol."sn 0 s dovaw

d=10R, 6=0° — [0] J=

o
T T

d=10R, 6=0° - -m - A3 58 ]

P (Pascal)

- g g g &g |

- L ) ; . . )
0.05 £(s) 0.1 0.15

olos Jsb o (SeagST jlad Sl pis 7 S5

1- Reynolds-averaged Navier-Stokes equations (RANS)
2- Sound Pressure Level (SPL)

7 o)lesis 15 093 1394 Mo P30 Sl swadye


https://dorl.net/dor/20.1001.1.10275940.1394.15.7.13.1
https://mme.modares.ac.ir/article-15-2360-en.html

[ Downloaded from mme.modares.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.10275940.1394.15.7.13.1 ]

wbhled 9 (5 8L L) Jwuxo

UP9SRo 9, Joawgs (b Ailg 3 Sl 29 Yldwe SKaimwgS T HLixd 51 LLL i >S9 45 (s Ui

10° . —a— L — curve
B o = -
i - s=1,J=03, r=0.7R
B=10"%?

107 =i
= N — 108
W | \ B =10
= 10° / | s g =107
& \ B=10"F i ™
—_— 2 ™

10 . . 'L

g - I o 10—3
10 , 4
10-5 | :: | |
0.06201 0.06202 0.06203 0.06204 0.06205
log||P — P|

r=0/7R ;0 5=1 (gl ,Lid onilesdl 2 g5 o 0 9,5 2 o9 o905 11 JSCi

10°0
B=10"2° —&—— [ — curve
10° | ‘\'\H s=1,J=03,r=09R
B =101\
E 10° } B=10"1%1 p_10-15
o p= 102
=] 101 _‘/‘ -10
N
10" b \ -‘J I
\ -/ B =107
10'3 I e "J L
0.06201 0.06202 0.06203 0.06204
log|[f — P

r=0/9R ;5 5=1 (slp ,Lid oasledl 2 o9 con 0 9y 2 55 o905 12 JSCi

9 B e Sl o g s bl clesae al Gl a5 jshiles
2 adlbse alaie » oges gy Gy Lawyd dule jglate 4
Ol 095 93 )0 0l Sl 4 amie wls JLad )0 o Sl 468
cunlin 03game [21] a0 jo el csnl Pl s o o Sl
s3game (yyl yol> dslllas ;5 5 Cewl o 3,055 10° 5107 s B (ol
5SS Sl sas 4z b 4S 35 4z gl b il oo ceslis 107 1 107
@ e el (See 35 05 (S polie Lol wgdoe yugllae guls 35
o s0e canlin o3gamme allie l 5l b 0gd Jlisl b 6 lasll

el se Uil 121x10%-1/21x10°

0/9R ,s=1 0/7R, s=1 0/5R, s=1
K B K B K B @,
2x10"  10%  121x10* 10%  @19x108° 10 1
2x10% 10 1p21x10% 10 e/19x10' 1078 2
2x101°  10%  121x10'° 10" 619x10° 107 3
2x108 10 121x10° 10 6/19x10" 10 4
2x10° 10 121x10° 10 6/19x10° 10 5
2x10* 10 1p1x10* 10" 619x10° 100 6
2x102  10°%  121x10° 10%  6i2x10 10 7
4/01 10° 2121 10°° 1/06 10°° 8
colie Sl sae gl 5l 6 Jgus
Di=(1..64) (rad) 01..64 (rad) b sae K
[24] Sl
i % /32 1/5533 1/012x10°
rol> o
i x /32 1/5533 1/21x10°8-1/21x10*

7 o)leis 15 093 1394 Mo i ohde Sl swadye

oo o [P =Pl esilarBl Jlop 2 oy s Ko Jlop 2 6
OTR OBR ablin ;o Jgl Sse,le glp g f bt polio slp oomy )&
Sloslwl b B canlin polie .0gd o odnlive 12 510 la o 0 0/9R
0 45 gb e bl oud il [21] a2 je yo a5 g )lb s g,
30 gy polie 0gb s Latin Glopls p> ks L 12 5 10 S
5zl o] Gl caslin a1,98 Colpo aS sl Coal Pl ol Sge)la
D98 g0 Bl dllie cnl o Jol (Ssele sl ablie cnl o 950 lade
e Ghe) 4 axg b See)le 2 sl Bcwlio edguze (nlplo
sae polie 0l ozl Peiwl cuslio Cl> vue 4 [21] &y L gous
Conlio 03gam0 1040 oo 00line O Jga j0 calidee oVl> 0 B4 >
-~ odolin 1 B4 o,y 105 Jgaz 10 g5l e sl )b g > sue
edatie 515 6 Jooz 10 canlio o0gamme arindS Sl b dwglie 40 .04

S oo 0dnlive g dunlie O7R

g ~

Ol s yile JoS25
SewgS | lad

O

mi:#ddél&dt‘l-:is

-

-~ G ~
g e JSE
izl el sue b

cnlin

I
JU! o 5le (3l
L Alp

5

L aillas g0 Jawss:
. ) &2 5)':-‘A3~° 2
r»= 9 oeSas g,

OI?:'; O s_al:-;:.a‘

™

R
9

4 ¢
)Luﬁémubtn
2 s Ny 50 | *5'1"/

al>yo )3 9y poli
[\

A A
O
[ pr polie JS5 )
5 oslizal b Lts

Pj\il?fﬁ.}lﬁ.a

oo 5 ¥ 35 S
o~ diloy Y

5 Lasgie polie gommo gl jslite a4 Lilos o5 6l SLo 9 Y
100

=~
-

! —20
B_li —a— L —curve

) e 10_1:\{ s=1,J=03, r= 0.5R
. = 10—16’
=¢f F 7 N
= / \
EU 10'f : g=10710 )
A
10" b S

p=10"°

0.06201 006202 006203 006204 006205
log ||B — P||
r=0/5R ;0 5=1 (sl ,Lid osiledl 2 g5 o 9,5 2 o9 yloges 10 JSCi

360


https://dorl.net/dor/20.1001.1.10275940.1394.15.7.13.1
https://mme.modares.ac.ir/article-15-2360-en.html

[ Downloaded from mme.modares.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.10275940.1394.15.7.13.1 ]

wbhled 9 (5 8L L) Jwuxo

UP9SRo 9, Joawgs (b Ailg 3 Sl 29 Yldwe SKaimwgS T HLixd 51 LLL i >S9 45 (s Ui

(S 5 4o =5
S 598 @5 3l (L) LLL (o252 slag i (o)) jslate 4 ugSae b,
oolitl 058 o Jlosl Sl ;0 ailyp b 8 o5z b a5 (Lo okad 50
SassS T 5Lad glaigyeSojlail 5l by, cnl 5l eoliiwl jsliie 4 058 00
on Gz Gl 50 osel S92 4 g il a4 L 90 ol
gy bl (SoaosST Lad alall) oeins ugSiao 095 o 03litnl
peiine ueSae 5 (Jile 4 aBlbos B8, o> A5 ,2 sl
Loyl a5 JET G ple 035 woSae )3 (pgas & Jo )0 (S
b polie g Conl Jlw yo dilyp 5l (Jloel GLLL (25 2 s9,m Ole
@5k alnle o)ls sz 0 el B 50 00l (655 ol (SiwsST]
2 il oo Jo o olml skt 4 (SSS il skl 5 g5l A
° Bodi ;S oo g g a4y alnly ugSe altne LLL slag s s5lasl
Slag s dlie (ol ;o aBbis 0p Gme oWl B sl g s90 Gl
Dgo g mlie et Olsie & Jlew o allyn 2352 51 (30 SLLL
ssbie 4y Sl ool gl (ugSiae 09t g (Seemlingls e I o
ol g L8, (ho3 JU! Gple wgSae Loy (nl e gl P
el Cends cwlice Cdls vae g 6,l0b o o Ay

Syl 1,8 107 ¢ 10" 03gaze ,0 (6 Ml oo sl Hlade
1,8 1/21x10% 1/21X10% ssgumme 10 canlio cll> sue e3game (yaizean
ogas 4y w8 90 wlie laicdy LLL (slag,s (6 pmSoslasl as il 5ol
oosxe by crlple @)y 335 95 lajgin 4 5LS g odimmn ()
s A 3 Sgo e oyiee Glym gy cnl glAl ol &
oy Al gblie ;o by cnl gl boogd oo sleiiny (Sommliosls
a5 ols alS il ablie o 1y lag ol o5 (b el olsios
ol 33 35750 39155 e )5 Lk ol s b lalsy of JLss
LLU (lag s gleinl jolate 4 pofitns e (wgSme g 3l ol allis
Sl @825 (nl wloo (2byd Wlyn lp Ggo (B 90 e Gleie
ol @l 3l eslinul 5 conl €85 &j50 2l alyn S 55 2 Lk s
aalsl )3 bl Coeal Pl Jls o5 g3 b alyn (ALb sk 4
b slailyn g gl wlyy 5l ol ablie )3 bagys ol oo sleiny
2gb Sl g (b Dgo lie (n e

e oy 6
oy Sl B
Ogo sy C
Oy g o p fst
557 ShL o5 498 ey So-a
Z j9e S 40 phaw 0>l 5 dges (597 (S0 £,
Z gz o skl g9 Sl Jol> Dge Glae J1z

qu

JUs! g 5l alyo

Jisl o le iaye HY

JESl o 03, g IS8 HY
Sorbe oy

M a5 0 3l lalgtal oo @b Jm
SeiwsS| ggesae K

)5'.. & f/ %)‘é kQ

361

"t 95 e o Jlw 4 (Jloel GLLL (59505 03591 Cews 4 pslaie &
3o 498 el rl glainl Boa Coled ;o 5 osliinl (wgSas g 5l 95

>ﬁoL&o = (9) 4,

f;_Qmin
polie ol o (11) dolee (wll ﬁ(

S=dmax
by 658 @b g g Al S0 498 ol pe plpie 4 ol
Sy Sl s 8Tl o Sy S5 390wl gl 90 0lio (2)
o myliel plpln adlice Cusal Bl 5y8 mome polie (4]
olie ] o il aiie 9 alal) &S sl atl e p3Y polie
ol @l s b sy il 90 Glae 53 sl (Sl Dgo lid
G g a9 Dgo [Lid e bl oS Jlisl &b O09) Cawds g polie
a4 b asliee Jw 0 0p 32 5l (SAU GLLL o5 plen S g0
o 4y a5 ghaiie ;o 50 Dgo g aie b5y (oesSae Joe 65,
BB alliseZ jomme Sz j0 g Ha0 0)00 e 0 phaile o dges 09y
3 2l Gun 0 odls medys el &S gllen canl 2] e
lesbre Yl Saals bwgs 45 g LiS ol (s eFoadl yolia
Sl @ azg b oplply aib se cenl oals i, liel g odel Canas
Sign 5 ol o o1 ) a2b soi pingISal (8) el woims opSne
iy el all g (ol hgy cnlpli (35800 yhe JES! mb G yle
&b il 5 48,5 )1 4 Sl 0sd @) 0 g (gl awgs & (g3l
a5 g 055 0 g esSme Slilas g g L3, g Jlas]
93 4598 alpd peile e polie w18 et JU! e Sle
adql Jlal &b g polie SSLES PR EWEP I U LR : e

fs~amax

e 0g0d & Dy jLid polia G yle 5 colitul (8) (:-Im.‘) Glas
Saaliys Laags o o (6,05 ool ol b jpolia (] 395 o gl 5eid
Sl byl Gl Uas p iS5 awslie ool Canas Slhale OYL
geeo ol (nlple 09l o0 Jol> B sl 5l i pe puelily Ol
DBR glaie a6l 555 polie logas 05 oo Jol> o5 gl b 5 55
599y S5 L cplplo g e samlie 13 JSo o 0/9Rr 0/7R
9 0 9 Jlw 0 Do g (ol 90 e b g pedtens i (wgSne
e el Lascie 13 S 5l a5 glailen ] o Sty calisre alolio
S D S5 g Ze e GBI L el Sglite i abolie )5 5503
2 9 polie dbioe Rl Ce g g5 b BLS)I e @ g5 polie o

il g glaie j2 50 ey Sle (6 95w bawgie polie 13 IS

30

- >
&, o
< % 7

10 l; ~

r=0:5'R

0/9R

7 o)lesis 15 093 1394 Mo P30 Sl swadye


https://dorl.net/dor/20.1001.1.10275940.1394.15.7.13.1
https://mme.modares.ac.ir/article-15-2360-en.html

[ Downloaded from mme.modares.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.10275940.1394.15.7.13.1 ]

Vbhled 9 (5 8L L) Jwuxo

U990 B9, Joawgs (L) Ailg 3 Sl 29 Yldwe SKaimwgS T HLixd 51 LLL A >S9 45 s i

[10] M.E. Goldstein, “Aeroacoustics”, McGraw-Hill International Book
Company, 293, 1976.

[11] S.E. Wright, “Sound radiation from a lifting rotor generated by
asymmetric disk loading”, Journal of Sound and Vibration, Vol. 9, No. 2,
pp. 223-240, 1969.

[12] JM. Tyler, T.G. Sofrin, “Axial flow compressor noise studies”, Transaction
of the Society of Automotive Engineers, Vol. 70, pp. 309-332, 1994,

[13] W. Neise, “Review of Fan Noise Generation Mechanisms and Control
Methods”, Fan Noise 92, pp. 45-56, 1992.

[14] X.D. Li, S. Zhou, “Spatial transformation of the discrete sound field from a
propeller”, American Institute of Aeronautics Journal, Vol. 34, No. 6, pp.
1097-1102, 1996.

[15] J. Lue, X.D. Li, “An inverse aeroacoustics problem on rotor wake/stator
interaction”, Journal of Sound and Vibration, Vol. 254, pp. 219-229,
1998.

[16] S.P. Grace, H.M. Atassi, “Inverse aeroacoustic problem for a streamlined
body”, part 1: Basic formulation, American Institute of Aeronautics and
Astronautics Journal, Vol. 34, pp. 2233-2240, 1996.

[17] S.P. Grace, H.M. Atassi, “Inverse aeroacoustic problem for a streamlined
body”, part 2: Basic formulation, American Institute of Aeronautics and
Astronautics Journal, Vol. 34, pp. 2241-2246, 1996.

[18] T.V. Wood, S.M. Grace, “Inverse aeroacoustic problem for a rectangular
wing”, American Institute of Aeronautics Journal, Vol. 38, No. 2, pp. 203-
210,2000.

[19] H. Trabelsi, M. Abid, M. Taktak, T. Fakhfakh and M. Haddar,
“Reconstruction of the unsteady rotating forces of fan's blade from far-
field sound pressure”, Applied Acoustics, xxx (2014) XXX-XXX.

[20] M.V. Lowson, “Theoretical analysis of compressor noise”, Journal of the
Acoustical Society of America, Vol. 47, No. 1, pp.371-385, 1968.

[21] A. Grad, A. Berry and P. Masson, “Reconstruction of aeroacoustic sources
from far-field sound pressure”, Journal of Sound and Vibration, Vol. 288,
pp.1049-1075, 2005.

[22] M.J. Light hill, “On sound generated aerodynamically: |. General theory”,
Proc. RoyalSociety London, Vol.211, pp. 564-587, 1952,

[23] J.E. Ffowcs Williams, D.L. Hawkings, “Sound generated by turbulence
and surfaces in arbitrary motion”, Philosophical Transactions of the
Royal Society, Vol. 264, No. 3, pp. 321-342, 1969.

[24] F. Presezniak, G. Steenackers, P. Guillaume, “Mechanical systems and
signal processing”, Mechanical Systems and Signal Processing, Vol. 24,
pp. 1682-1692, 2010.

[25] W. Li, C. Yang, “Numerical Simulation of Flow around a Podded
Propeller”, Proceedings of the Nineteenth International Offshore and
Polar Engineering Conference, pp.756-762, Oska, Japan, June 21-26,
20009.

[26] S. Subhas, V.F. Saji, S. Ramakrishna and H.N. Das, “CFD Analysis of a
Propeller Flow and Cavitation”, International Journal of Computer Appli,
cations, Vol.55, No.16, pp. 26-33, 2012.

[27] A Sanchez, “P4119 RANS calculations at VTT”, 22nd ITTC propeller
RANS/Panel Method workshop, France, 1998.

[28] S. Ivanell, “Hydrodynamic simulation of a torpedo with pump jet
propulsion system”, Master thesis, Stockholm, 2010.

[29] J. Kulczyk, L. Skraburski and M. Zawislak “Analysis of screw propeller
4119 using the Fluent system”, Archives of civil and mechanical
engineering, Vol. 7,No, 4, pp. 129-136. 2010.

7 o)leis 15 093 1394 Mo R Sule swadye

(rpm) wlgy 50 N
00 (6 S ojlasl SeitwgST JLid a4y 98 oy st
GO0 sy > EpSoinl Bgo JLis P
SewssT L2 lug P

(kgst) o> 32,5 q

op e Jame slocSiigs o q

shere Sl Sise o sluss Q

(M) ailg, sless R

S

0y 553 o ggeyle onijleds
oo S AT et Ty
(rads?) glasly 5,8 W

e o Sse)le 4558 o po Fq
Sbj sladgale 4,8 cope s
033b o o n

cip -t

[1] J.E. Ffowcs Williams, D.L. Hawkings, “Sound generated by turbulence and
surfaces in arbitrary motion”, Philosophical Transactions of the Royal
Society, Vol. 264, No. 3, pp. 321-342, 1969.

[2] Y.c. Pan, HX. Zhang, “Numerical prediction of marine propeller noise in
non-uniform in flow”, Journal china ocean Eng. Vol. 27, pp. 33-42, 2013.

[3] Y.jin-ming, X. Ying, L. Fang and W. Zhang-Zhi, “Numerical prediction of
blade frequency noise of cavitating propeller”, Journal Hydrodynamics,
Vol. 24, No. 3, pp. 371-377,2012.

[4] H. Seol, B. Jung, J.C. Suh and S. Lee, "Prediction of non-cavitating
underwater propeller noise", Journal Sound and Vibration, Vol. 257, No.
1, pp. 130-157,2002.

[5] H. Seol, JC. Suh, S. Lee, "Development of hybrid method for the
prediction of underwater propeller noise", Journal Sound and Vibration,
Vol. 288, No. 1-2, pp. 345-360, 2005.

[6] S. Caro, R. Sandboge, I. lyer and Y. Nishio, "Presentation of a CAA
formulation based on LightHill's analogy for fan noise", Conference on
fan noise Lyon, 17-19 Sep, 2007.

[71 MR. Bagheri, MS. Seif, H. Mahdigholi, “Numerical simulation of
underwater propeller non-cavitating noise by FVM method”, 2nd
International conference on Vibration and Acoustic, Sharif University of
Technology, Tehran, Iran, 2012. (In Persian)

[8] M.R. Bagheri, M.S. Seif, H. Mahdigholi, “Hydrodynamic and acoustic
analysis of underwater propellers by numerical method”, Journal
Maritime Technology, Vol. 9, No. 17, pp. 1-14, 2013.

[9] M.R. Bagheri, M.S. Seif, H. Mahdigholi, “An analysis of hydrodynamics and
noise behavior for submerged propeller in various conditions by
experimental and numerical methods”, Journal Modares Mechanical
Engineering, Vol. 14, No. 5, pp. 15-25, 2014.(In Persian)

362


https://dorl.net/dor/20.1001.1.10275940.1394.15.7.13.1
https://mme.modares.ac.ir/article-15-2360-en.html
http://www.tcpdf.org

