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Study on the Drag Performance of the Flat Plates Treated
by Antifouling Paints

Bu—Geun Paik' - Kyung—Youl Kim'-Seong—Rak Cho'-Jong—Woo Ahn'-Sang—Rae Cho’-Kyung—Rae Kin- Young—Uok Chung?
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In the present study, the flat plate model test method is developed to evaluate the skin friction of the marine coating in the cavitation
tunnel, Six—component force balance is used to measure the profile drag of the flat plate and strut, LDV(laser Doppler velocimetry)
technique is also employed to evaluate the drag and to figure out the reason of the drag reduction, The flow velocities above the
surface can be used to assess the skin friction, combined with direct force measurement, Since the vortical structure in the coherent
turbulence structure influences on the skin friction in the high Reynolds number regime, the interaction between the turbulence structure
and the surface wall is paying more attention, This sort of thing is important in the passive control of the turbulent boundary layer
because the skin friction can’ t be determined only by wall condition, As complicated flow phenomena exist around a paint film,
systematic measurement and analysis are necessary to evaluate the skin friction appropriately,

Keywords : Anti—fouling paint(2t2E &), Skin friction(OFEr &), Profile drag(TfH &), Turbulent boundary layer(HSAA1S), LDV(Laser
Doppler Velocimetry. 2{|0[X] &)

1. M2 ME20| 7R3l (hydrolysis)ofl Sls A% 2|R2 FEsl= e

o] 2 E AP |0tz (self-polishing)& TE22tT k= £2o] i
P 29} FH&E3IM SPC(self-polishing co—polymer) $X|(resin)2| I
_ e e HORRE JEHE 2o WA (antifoulant)! ok tetSal
= Fx|efe] Zglo] BoMA sli4 Fol UeHS &5t EAloﬂ
SX|EE 7 I2M(water soluble)22 =|of E2EHO| 2
ER@EgEe). o) ) z101 Lizict (Sung, 1998).

Mulo] sfjks eRlisk| flsiMs LEr
H(anti—corrosion) 2t 2+(anti-fouling) ==
A< Mulo| 0] Muks 9

Eg| HiQ I:Eol Jd b5
Ml
of F&E == e ofe] 7| +S4 == (slime

ﬂJ

V

tPial(oamacie)] T EAIS Flol O S2P SEXL Gay opt ofafst SPC we Fajo] @ Jis ot ozl

RUCH (Atlar, 2008). FAECIT HEk= £=ZME2 Mi|o 7E O}&H 5124 (skin friction) Z4A 7155 s w8l 2= Q= 52
7| B7tet B B S0t £UE WHAFIEE MU HE B of x| 2 BIOHjofl CHEF 4T Fieo| X251 QIck SPC H
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He T2= S S (toxicity) S PEH—H 7717 TRIA ECk ol ARV|e| M 72T} ol & e L T
3FgtE(organ tin co mpound) 2/TeleltE S0l E8ol & Sap aysk miedo] ok e ok (Meseguer, et al.,
=0l QA0 M EHSRHE AT -?—%92 HEE =M 2004). tEF AlR|2(S) AHlde| £2lo| M7= Z2|H(polymer) &
TEMEA dAE= I3'|7'<|t LEEHZ BRET| 2ol MA Algske AZ(siy) A FFA(Tin Free) SPC 80| 7|Z=9]
Moo= iefAl =M B T=o| ARZo| M|Ete|1 Aot 2o F&(metal) Al Tin Free SPC &= 2lo]| vl AX|Z ofzh 512
= ofi kel Hshrt 8| WA &2 olikEt F2|(okEtE;Cu0) & o S| LIER-K=X[oll et AF o] ERsiFCE 2 o0
of atel U TIt "ol ARZE1 ot ol 2o £F Me 2 Too] T&E "o sk g2s AlSsl0f ok &
a9l 20133 5% 7Y | 1RF £HY 1 20133 8% 20 | ARSI : 2013E 10 14Y
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Fig. 7 Laser Doppler velocimetry for flow velocity
measurements
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Table 1 The experimental conditions I ! ! ' ' ]
B - polyamide(7m/s) 1
. . f . B a AF 1(7ml/s) 7
Plate type Painted : 2, Polyamide : 1 ok . AF 2(7mls) 1
Main flow speed Us=1 ~ 9m/s I 1
Reynolds number 0.5x 10 ~ 4.5 x 10° 15:— —:15
a0 ]
LDV measurement 3. 5. 7m/s > I ]
case 10} 410
Drag measurement 1 ~ 9m/s, 1m/s interval I 1
case sk 5 1s
tunnel pressure atmospheric | MJ ]
. OB . e o i e mr L L =1
density of water 1000 kg/m?® 0 o|.2 0.4 0?6 0?8 :
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Table 3 Properties of the boundary layer

U(m/s) item AF 1 AF 2
5 1.712 1.662
0 1.213 1.175

3 m/s
H 1.427 1.436
Reg 3618 3494
5 1.511 1.575
) 1.086 1.136

5 m/s
1.398 1.393
Reg 5385 5647
5 1.492 1.462
) 1.096 1.083

7 m/s
1.373 1.372
Req 7597 7497
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Fig. 9 Comparison of turbulence intensity distributions
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boundary layers
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Table 4 Result of uncertainty analysis

1m/s 3m/s 5m/s 7m/s 9m/s

2.24% 1.98 % 1.65% 1.32% 1.43 %
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Table 5 Results of skin friction reduction rate

Uo 5m/s 7m/s 9m/s
type AF 1| AF 2| AF1 | AF 2| AF 1| AF 2
Co
42 442 . . .32 .
(x10-2) 1.423 | 1.44 1.351 | 1.360 | 1.325 | 1.340
DR(%) | —-0.65 | -2.52 | 0.03 0.98 1.71 3.21

g2 248 ARS B2lolol= BEo| thet 2t TRTHe| of

2 o 24488 grlkeh Aol 1 Fol= offiet £k

CD coating CD poly,
R(%) = —= tCJ L 100 (7)
f_poly
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