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Study on the Three Dimensional Flow Characteristics of the Propeller Wake

Using PIV Techniques
Bu-Geun Paik™, Jin Kim", Kyung-Youl Kim" and Ki-Sup Kim"
Maritime & Ocean Engineering Research Institute, KORDI®
Abstract

A stereo—PIV (particle image velocimetry) technique is used to investigate the vortical
structure of the wake behind a rotating propeller in the present study. A four bladed
propeller is tested in a cavitaion tunnel without any wake screen. Hundreds of
instantaneous velocity fields are phase—averaged to reveal the three dimensional spatial
evolution of the flow behind the propeller. The results of conventional 2-O PIV are also
compared with those of the stereo-PIV to understand the vortical structure of propeller
wake deeply. The variations of radial and axial velocities in the 2-D PIV results seem to be
affected by the out—of-plane motion, generating a little perspective error in the in—-plane
velocity components of the slipstream. The strong out—of-plane motion around the hub
vortex also causes the perspective error to vary the axial velocity component a little at the
near wake region. The out—of-plane velocity component had the maximum value of about
0.3U0 in the tip vortices and continued its magnitude in the wake region.

% Keywords: Stereo-PIV(AHIA R HASTH), Propeller wake(ZZB!2{ £8), Tip vortex(&IHZ
EHE A) Vortex strength(8 28 A 2%), Out-of-plane(H2l), In-plane(H LK)

P

t

. 20073 28 18, S01e: 2007H 38 20¢
M ppaik@moeri.re.kr, 042-868-7694

st =z & Journal of the Society of Naval Architects of Korea
M44H HM3z 20074 6 2 Vol. 44, No. 3, pp. 219-227, June 2007



220

A B

deg o2deol 257 QA0ILL EHE =2
SEAY NS 22 J2E FAGHHE As I
= NZ22M HMBot)| 2610 &850z B2 o

TOF JME0] Pt TRERY =9 S0 Uigt
«XloflAe &L RANS(Reynolds—Averaged
Navier Stokes) HEAIZ 0|8t HERS oA
80| 2 =22 2D UCKStern et al. 1994).
Kim(2002)2 RANS <Xloia 2Dt LDV(Laser
Doppler Velocimetry) & HS
IUZMp)UHA &L= B2
(core) B4, 20 3|, 22!

GwHE O|E5H0
Alvortex)2l B0
A 2 (strength)
M

S2 ATSIACL J2iLt SXIHAS Sist 80
M- 4 o 2RE S et SO 25
oS

01 ’é“é'v?r% oAl o= SR X/D < 0.22 2%
b OHIANOL JEsBIRDI0 <=XIoH~

Het
Haie 25 2 W 12 ASIME oun
=] [n]

2 S0 TIEJ0ILL LDV S H=E 24
20l PIV(Particle Image Velocimetry)2t 2

S (velocity field) &3 galo] 2 &
UCE PVE &2

iR
o

0

in
1o
N
x|

rr
0
0z
o
u
=

o

A

| ASH
27|

0 >
0 1Y
K ro
30 g
ul w
I
o F‘:U— ”; rllll': 1o
@ p
e
tol 30
i &
N
g i
S 10 o
ro o
kO_ll | nQ
1{3 o
M
2 Mo
>

i
b
10
1
N
B4
i
o
i
Al 4>
i ol
Jo
[
>
10
FH
e
>_
<

CE HEs Z SEP
B BHYUCH Di Felice et al.(20
£R0AM PV JIHE AIRSI0] Z2E2
=252 {2t HESHD aHASHCh
S(2000)C 2ELT0M Z2H FRE
0l EL€¥A HSS oli4otUCH

JL02H 2THE AIR3E AHIYR PIV EET
X dd AEE D UL YetEoZ AHIAIRL
Plve 2dst 2=2 S 2 Ji0ictE BIEsHH
Z2 =20 YNHAS FHSEHH SO TetAd
= 0o IR RE 22 2XH] UXFAMC2R
B 3002 &E42S 2| /G0 EXFEY0| gt

E_n_

H

J
v 4T o iﬁ H1

0n My Ok HI 0
O
ol U no AC Ho

. 5 %ME i
e j;\/// TR T ST ST T T TSR 1/7/%7'

= E

W= p—

h —

=

j:: _ _ N
Al e ==

Fig. 1 Schematic diagram of a cavitation
tunnel
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Fig. 2 The geometry of propeller model
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