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Abstract

\
Hull roughness due to corrosions of outer hull and had applications on outer huil paints was analyzed

theoretically.

It’s value which was gainable practically, was studied, and estimated power penalty formular correspon-
ding to that value were reviewed.

Local roughness penalty and roughness texture penalty that paint manahers in ship yard can easily were
compared and studied by dotting actual ships in the issued curves.

Losses and benifits of hull roughness & the specification choise of A/F paint which managers of ship
maintenance were much interested in have been calculated through actual ships.
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The paper is illustrating that how much the specification choise and managing of A/F paint have effects

on fuel consumption of ship in program.

It is urgently required that recent developed antifouling paints of new A/F generation should be adopted

to new ship building by big shipping companies in view of the environmental protection and the economical

maintenance of ships.
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Fig 2. 1. Hydrolysis of self smoothing paint
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Fig. 3. 1. Roughness Sample
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Fig. 4. 1. Relationship between ACr and Rough-
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AU/U=243 In (1HUK/v) cooeeeeeeeenee (4.8)
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Smooth¥ Z W49 Mt £ %= Clauser cu-
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U/U,=243 In (UB/V)+49 -weereememeeeee (49
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o},
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el = o3 7}A]7} 9l2} Integraldt AT+ CE
E g outel e G0 #tE o] 52 293
=

A Cr= (KA, K, R. C,) srerrrereernareneenes (413)
o] I AC/E 7] f8 AU G
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9] Ao g slHgien o] A 3] 27 G, Ki
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108ACF=05(10°K:/Lw)*?  [1+{(C,—0.75)/0.7F]
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Table 4.1

SHOOTH AREA CASE C#® ACs uls)

(% Sw) " G @

CASE A| 29.99 0.105 X 10°
CASE B! 2998 0.119X 10°

Table 4.2

Ks(pm) K(pm) C:8 F7EX10°

CASE A} 400 80 0.700
CASE B} 200 80 0.325
CASE C| 400 40 0.344
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Fig. 5.1 Speed loss in operation
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Fig. 5.3 Development of A.H.R of three type A/F
paint
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T
MZof o8t =T=73 % 1/0 LIST
integer sw, dd, spc, ahr, month, opday, ch
real npv, k1, k2, fo, dp, pt, pp, hlast, cha

character * 1, paint, new
1 write(0, '(aW)") A4 @A (SW)L7 :
Read(0, 10) sw
format (i5)
format(£5.2)
write(p,’(aW)")’ 715§ 2%k (FO)&7? !
read(0, 20) fo

10
20

write(p,'(a¥%)")’ D/D INTERVAL ? (24 or 36) :

read(0, 30) dd
wrtie(0, (aW)’)’ OPERATING DAY ? :
read(0, 30) opday
format(i3)
format (i2)
Write(0,'(a%)’)’ PAINT 7+ ?
(S:smc Alady, a/f)
read(0, 50) paint

40
30
35

50 format(a)
if(paint. eq. 'S’) then
goto 45
else if (paint. eq. ‘A’) then
goto 45
else
goto 35
endif
write(0./(aW)'(* NEW BUILDING ? ( :
read(0, 50) new
100 if(paint. eq. 'S’) then
goto 200
eise
goto 400
endif

45 /N):

S.M.C PAINT AND NEW BUILDING

200 if(new. eq. 'Y") then
ahr =150
K1=ahr
K2=K1—1
goto 204
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205

210

215

225
220

else
endif
if(new. eq. 'y") then
ahr=150
Kl=ahr
K2=K1-1
goto 205
else
endfi
goto 300
write(0,'(aW)")’ AD.VE ? (2000r 300) :
read(0, 210) SPC
format(i3)

if(SPC. eq. 300) then
npv = (sw/1.06 * 10) — (sw/1.5% 6.5)
goto 215
else
endif
if(SPC. eq. 200) then
npv={sw/1.4 ¥ 10.) = (sw/2.0%6.5)
goto 205
else
endif
write(0,/(a * ))* AD.VZF 2% ¥ =0-5.(200
or 300)
goto 205
ch=0
do 221 i=1,dd
do=(3.8% (K1* * (0.333) —K2* * (0.333))) *
(opday/365.) * 200 * 300
Ki1=K1+3
K2=K2—-1
Pt=pt+dp
if(ch. eq. 1) goto 225
if(pt. ge. npv) then
month—i
else=1
endif
npv=npv * 1.008
continue
cha=pt—npv

write(0,280)
write(0,270)
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230 write(0,240),month
write(0,290)
230 write(0,260),month
write(0,270)
240 format(10x,'PAY BACK—12,'/H4¥")
260 format(10x,e)d¥="£125, $°)
270 format(6X410('=")
280 format(///)
290 format(6X, 40('—")
goto 900

S.M.C PAINT AND REPAIR SHIP

300 Write(0,(aW)’)’ START AHR?
Read(0, 310) ahr
310 format(i3)
if(ahr. ge. 400) then
write (0, (a¥)")’ AD.V£ 7 (200 or, 300)
read(0, 210) spc
if(spc. eq. 300) then
npv=—sw* 37.+ (sw/1.06 ¥ 10.— sw/1.5*6.5) +
18000
K1=ahr—100
K2=150
goto 355
else
endif
if(SPC. eq. 200) then
npv.=sw % 37.+ (sw/1.3810.— sw/2.0 % 6.5) +
1900
K1=ahr—100
K2=150
goto 355
else
endif
else
wirite(0,/(a®) ")’ AD.V+=? (200 or, 300)
read(0, 210) spc
if(SPC. eq. 300) then
npv=(sw/1.06 % 10.— sw/1.5%6.5)
Ki=ahr
K2=K1—1
goto 355
else
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endif

if(SPC. eq. 200) then
npy= (sw/1.3% 10.—sw/2.0 % 6.5)
K1l=ahr
K2=Kl1—-1
goto 355
else
endif
endif
continued

355 ch=0
do 360 i=1, dd
dp=(6.0% (1% * (0.333) —K2* #* (0.333))) * (op-
day/365.) * 200 * 30

K1—K1+3
“2—-K2-1
pt—pt+dp
if(ch. eq. 1) goto 365
if(pt. ge. npv0 then
month=1i
ch=i
else
endif

365 npv=npv * 1.008

360 continue
cha==pt—npv
write(0,280)
write(0,270)

370 write(0,240) month
write(0,290)
write(0,260) cha
write(0,270)
goto 900

AD.V PAINT AND NEW BUILDING

4001/if(new. eq. 'y’) then

ahr=150

write(0,/(aW¥)")’ AD.V= ? (100 or, 150)
read(0, 210) spc

if(SPC. eq. 140) then
npv=3SW * 6.5/1.83
else
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endif
if(SPC. eq. 100) then
npv=sw({6.5/2.5
else
endif
goto 500
else
endif
if(new. eq. 'y") then
ahr=150
write(0,(aW)")’ AD.VE? (100 or, 150)"
read(0, 210) spc
if(SPC. eq. 150) then
npv=SW*65/2.5
else
endif
goto 500
else
endif
continued
410 Write(0,(a¥)")6! START AH%R?’
read(0,310) ahr
if(ahr. ge. 400) then
ahr = ahr—250
eise
endif
write(0,(a¥)")’ AD.VE? (100 or, 150)
read(0, 210) spc
if(SPC. eq. 150) then
npv=sw *6.5/25
else
endif
Kl=ahr
ch—0
do 420 i=1,dd
if(i. gt. 18) then
K2=ahr+3
else
K2—ahr+15
endif
dp=1(6.0% ((K1%* *(0.333) —K2%* *(0.333))))) *
(opday/365.) * 60. * fo
pt=pt+dp
K1—-K1-1

npt= —pt
if(ch. eq. 1) goto 415
if(npt. ge. npv) then
month=1
ch=1
else
endif
415 npv—npv * 1.009
cha=npv—npv
420 continue
goto 570

AD.V PAINT AND REPAIR SHIP

500 Kl=ahr
ch=0
do 510 i—1, dd
if(i. gt. 18) then
K2=ahr+3
else
K2=ahr+15
endif

dp=(3.8% (K1 * * (0.333) —K2* * (0.333)))) *
(opday/365.) * 60. % FO

pt=pt+dp
K1—-Ki—-1
npt= —pt

if(ch. eq. 1) goto 515
if(npt. ge. npv) then
month=o
ch=1
else
ehdif
515  npv=npv* 1008
cha—npt—npv
510 continue
570 write(0,280)
write(0,270)
write(0,580) month
write(0,290)
560 write(0,590) cha
write(0,990)
990 write(0,990)
write(0'(aW)’)" 2H9-& A4 A7)
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read(0,920) Link
580 format(/, 10x, 'PAY BACK=", i2, 7} ¥")
590 format(/, 10x, '&43=", 125, *$")
990 format(/)
920 format(a)

if(link. eq. 'Y") goto 1

if(link. eq. 'Y") goto 1

stop

end
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