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The evaluation method of full-scale ship performance using low-friction ship
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The present study investigates the roughness function of the painted surface

under assumption that painted surfaces are considered to be wavy surfaces. The roughness functions
for three kinds of painted surfaces which have different ratio of wave length to wave height were
estimated based on a newly developed method using rotating cylinder measurement. The velocity
distribution of turbulent boundary layer of the painted rotating cylinder surfaces were measured
using laser doppler velocimeter and the rotating torque of cylinders were also measured to estimate
the frictional velocity of the painted surfaces. The estimated roughness functions for painted
surfaces based on velocity profile and frictional velocity indicate that it is getting lower for the
painted surface with lower ratio of wave length to wave height. The shape of roughness functions
for painted surfaces is convex at higher roughness Reynolds number and this attitude is quite
different from the sand-grain rough surface.

LDV



¥ X C—19,. F—19—1, 2—19 (58

FFZERRLA S 4] DAY 5

lW@%&%i%%@%&%ﬁ%f%éEmﬂ@ﬁ%%%%bko:nmib,ﬁﬁﬁ%éﬂ
TV A EEFI % G T 400GT %8 2 D HHADN ISR A A BEHHHI %42 & 72> 7=, EEXI #ili2
BE L2V~ ORE L LT, FrEm~DFHCE =2 ~DRE R ENH D0, T OH TR
PEETUURENC KL 2 R B GBI T A2l CRGICEM T 5 HiEE LTHIfF SN TV 5, iMA
AT S D EBENE, BWELOREHLEIZ X0 I ERICER T 2 BEEIRGT 2 80 S8 5 73, (REEERY
WEEFAWD Z LT, TOHMETHIHERZ KM TE 5,

Z ORPUEEIN & O BEIR SLAE T o D HERUREILE T ITTC OHEERIZE > Tl A 2 LV XKL,
HE S SSOMHBKREINLRO N TS, L2L, ZEFLOEICL D L, BRI
FARITEWEIRZA L, HUERFUIHEOS SOLR LT, HEDOHEDEELH L EEZ LN
TWb, Lo T ITTC OHEEZ TIXEICHLIE O R 72 TR 2 BB TE T RN 2o,
IREEE RN EL O XD MEEIIOEZFIT 5 Z ENTE TN EB 2 b b,

B D 135 S8 PN EE oy A OFRELR & SEB BB IS e, BRHE 2 O AR D EEEHK
PIREEZR LTS, FEHLEE S ELCEE g NEREE Al G- 2 2 BN THE BB CER S,
URIBCHL I O FHLE TR ISR T D HUE RIS A RO 5 Z v ca i, HEERIAZHE TE 5,
Lo L, BFEHEOFREHER & HEBEOBFRIEA 522722 > TV 72V, Hama X° Granville
I B A INPUE D DR BEMICHEE T2 FEE R LTS, L L, EMATr—n1oLA /v
AT E T HEPUEZFHIT 5 Z L3 Ly, F72, Yeginbayeva o (XI5 D & 2 WKL E A3 i
BN RIS 120, (REEERGE 2 80 U2 AR R N O R 2 3425 Z &

O, EHERICHERBBARHTE L TWS, L, ERIIF v ET—Ta v FURATEBS N
TND728, EMAT—NVOME L A )V ZHIk COMBERBBIIFHITE TV ARy, 2D XL 97k
WEND, FREOKEBEABEZ & TEOBRIRIC T 2 HUERS 2 EMHEL 1 /L X
WIZBWTERBETHE TE2Z 0RO LTV,

2. MIEOHB

ARFZEIE, RACHLED O S F AR & HLE RIS O BIR 2 B & 25T L, AREEERSR B o i R0 72
Pl Z FTRBIC T2 2 &2 HIE LT, MEREETHERT 5 Z LI K o TEMA 7 — iy,
B LAV ZREOFHN DT 2 5 (A5 5 GBS 1 2 O 72 S O i 30T 55 oD BL i 5 S PN i
A OFHAZIT, B E OHERRZHET 2 2 L2 A b0 Th D, £z, HoH-H
JE e BASOEAR BRI PIR CIEICH AT Z & T, EM AT — LD LA VRO ERTOHE
TEEITY, BEfEOHERPGEMMITE L Ol 2ITH> 2 ¢ T2 HME LT,

3. WD HE
(1) I=ldisH fa R

[Fis O ) BB G 18 & F O 7 (B s P 3400 1 2 5 0 e 8 51‘@']?041()\}\/1/70)51‘@” ZOWTET
%, Fig. 1, Fig. 2 (2R3 X 9 CHFERAKME O NI B = V8o P fE 2 5% @ L Rl X i,

35[rps] £ TORIERE TEH 21T - 7=, FERKAE O BRI 450[mm], E%Hﬁ@ﬁ EBLOE S
&iwmmm1%5 Fig. 2 12779 & 5 I RERKAE O NI T IRITIZ 72 5 £ 512, (Al
Ao L, KROFEIZIET Z VA0 EELERPRES LTV D, [FEEAE @ﬁﬁ&@m
51X LDV (L—W— Ry 77 —idst) 2 H0WCHMEITo 70, K TE»S L—F —HEK
VI L, 2 RAWCHE IR e L2252 LT, [mEsME oML R4 5,
IR E OEE L, REEAEOEE 2 S5 50[mm] DO H7= 0 O ZIT-> TW\5, o, ML
He% 05 ) R OO I R BE T (O[mm ) HiLS) DR EIZOWTIL LDV OE BRI 5L b e Lz,
AR L COIEELFR L TWn5, F%’r“ﬁODIEliﬁl\ﬂzﬁib/l/7%~5ff‘ﬁof:¥5@, Vavd
7V AL 1.0[ms]E LTV, FKIRITEEXIC X0 iidis KO b v s & RIERCE &
1To7=0 WENEE, HFENEEEL TWDES TR, J:f@J:O)*B TTH D, mEEMAROFE

i . - = ==

Motor .

Torque meter 1

f\

Data logger haft ‘r’.‘
s W

Thennocolmle

mm S
Cylinder rotation control unit *

E,Z

Rotating
cylinder

Signal Processor (LDV) =2
— Rotating cylinder tank " '

= l:.: AAAAAAAA I\ =

[
Probe (LDV) Hiler

Fig. 1 Experimental Setup. Fig. 2 Frictional resistance measurement system  using
rotating cylinder.



Fig. 3 Painted Rough surface (Short, Medium, Long).

Table 1 Specifications of the painted rouah surface (Kobe univ. Experiment).

Parameters Short Medium Long
[um] Wave length | Wave length | Wave length
Rz 147.9 148.4 1475
Rc 57.0 51.3 68.5
RSm 1744 3406 5426

Thickness 265.2 1225 1799
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Fig.4 Velocity profile near rotating cylinder rotating
cylinder.
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Fig. 5 Friction velocities at various location of cylinder.
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Fig. 7 Obtained roughness functions.
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