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Development of LDV(Laser Doppler Velocimetry) for Measuring Three

Dimensional Hull Wake of Ship Model in Large Cavitation Tunnel
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Large Cavitation Tunnel (LCT) of KRISO enables us to conduct cavitation tests of the propeller attached to a ship model, As the ship
model tests are done at rather high Reynolds number of 107~108, flow measurement system such as pitot tube cannot be employed
because of structural safety problems in its system and difficulties in installing it within the test section, Thus, KRISO has developed
new 3-D LDV system used in large test section of LCT. There are several difficulties in using 3D LDV, which did not allow efficient
operation of it. The first trouble was the calibration using the conventional pin hole, To make the focus with same laser—beam waists
at the wanted position, the high spatial resolution CCD is utilized in the calibration procedure for 3-D LDV, The off—axis configuration

provides two velocity components in the horizontal plane and on—axis configuration gives third velocity component in the vertical

plane, The horizontal velocity components are also obtained in the coincidence mode, which prevents any misleading results in the
off—axis configuration, The nominal wake of Aframax tanker model is measured by the developed 3-D LDV system, The measured

hull wake showed good agreement with that obtained by CFD calculation,

Keywords : Hull wake(AX| BtR) Laser Doppler velocimetry(2|0|X S£7]), Calibration technique(2%& 7[H), Cavitation tunnel

(ZHe[El01E EfE)

1. 2 = ALl X=oll 27sto] BRHo| FxlshAM LS 7:1%
ZAS AXof it X Az2M F2 ARBEE 2o

L]

r

=
! - FRLt Mojet =28z Alo|e| M&L(total veIoaty) LE._'0|
o o2 oO35kEl= o Ao Sl A=
2 fIE Iehle dwolH 2 &8 SSE 2T g et al, 1999; Lee & Paik, 2004).

(underwater body)2| FAIGSM Ms AE2 2l6iM cleRkt 4 XZyx| sHRsomiEr|ael HA  MuklorZalEod
R ol wAlshHxel Yol A0 Stk HIS 2 (kRSO : Korea Research Insiite of Ships & Ocean Engineering)ol
SH|o| MAHE ¢isio] ZYA, 0|2 2HE0| ZUECE 08 Me Mulo] T2ER{O|A SIS FHH[E0 S BRIBIT T Al
=& QAoLt ol B2 FRol| UM AH|t ClE FA A 2 IEP| YlshA Fig. 12+ ZHo| thed FHE|EfolM E{L(A |

ol sido| wSlo] AlEMel XfEL ABo| Zesh AYo|ct 7|=28x1.8x12.5m, =1 74 =16.5 m/s)2 &2
Mako| FRIV|2 ARl Z2d{e| MA| UM ZHAE 03] 7IX| 2H|ES FE510] 7% ABES 485D QUct (Kim
o|2of ZAHst MAZE £2 ZuE F1 oL} Mute| Mojet et al., 2013).

Z2H Alole] MSEE, S5 REERE S0 tisiM= ol EESH AM(full scale)oll 7R4H HEshs =2 Ellols=
0|2X FZo| gx| | mi2ol Melst =22 HAHE 2lsiM ZTUS UFAF|7] 2l st UCE Al Fol| Mx[=

Received : 13 April 2017 | Revised : 3 October 2017 | Accepted @ 15 November 2017
i Corresponding author : Bu-Geun Paik, ppaik@kriso.re kr

o2



(b) Test section of LCT
Fig. 1 Photos of large cavitation tunnel (LCT)
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Fig. 2 Tunnel’s test section and conventional LDV probe
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Table 1 Specification of original 3-D LDV system

Item Value

514.5 nm (green)

Wave length 488 nm (blue)
476.5 nm (violet)
Focal length 1600 mm
Beam expander ratio 1.5
Beam spacing 320 mm
Beam diameter 4.1 mm

dx = 0.1918 ~ 0.2065 mm
dy = 0.1903 ~ 0.2055 mm
1.523 ~ 2.065 mm

Control volume size

o
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Fig. 3 Original design of 3-D LDV system
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Table 2 Uncertainty of measured values

Mean(m/s) Uncertainty(%) in mean
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Fig. 9 Photo of velocity -measurements using 3-D LDV

Table 3 Principal particulars of Aframax class ship hull

Length BP 239.0m
Length WL 243.5m
Draught 13.6m
Breadth 44.0m
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