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Experimental Studies on the Effects of Hull-bottom
Painting and Sandblast

Shunji Javuma?, Tunemi MisHINA?, Yoshiyuki Kastwara®
Keiich Karasuno? and Seiji Sasakr®

Abstract

In order to investigate the effects of the hull-bottom painting and sandblast on ship
speed performances, seagoing data was collected at intervals of an hour during navigation by
a training ship. We surveied three navigations carried out within a year. In this period,the
hull-bottom cleaning have done by methods of sandblast and painting respectivly. These
seagoing data in three navigations were analyzed and compared each other.

Decrease of ship speed, increase of power and fuel consumption of main engine due to the
relative wind are presented. And it is confirmed that the bottom cleaning by method of
sandblast has large influence on recovery of ship speed.

Key Words : Ship speed performance, Bottom sandblast, Shaft horse power, Fuel consump-
tion
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22k, BREEENLIELEERTAEZATHY, ZOFBRIREVWEEbh T3,

HHOSRE DR PBRERTI HNO— 2 R EBRRHOSHNC L 28 AV F R TH S
B, RREEBEOR» TREOEZEZBNCL 52, FORBENDEPIBET S Z L3RS TR
v, ZOREOERE LT, HiETOMETCIEMHEOXRTEEAL ZThERS T, AE
WEEEDS S F e W, SHIAE XM T 2 BENRENCHE THLHE, HBBROBREDD
HBHaRE 27— 7 OINENHKSETHLH, REBHSL, ZhiL T, REFMBHEERE IO
X 5 BB OEMABRSHRNEREERTE RO TIEIRA TV S,

EHZR T, ERE N B 1LTT9 b Y DEEREREHERE LT, RERES L UREY P77
5 A MELSFIBEAMEC G X 3R ERN Lz, 2 I TRBERBIUTHREY Y F7F7X b
HIO2EOR Y JEER XS AT, SEIOHMET — 5 OILF- BN LT o, ZOWE»S, Fv
7 TOMBER, By y P75 X MNETHHREORE, REEE, HEHEEEL 5215
BEBIOWTEELT,

HEMNS L UBEIER

Table 1 iIc AFMOFEH B R T, A4 /73H 12 & o TEAMERIZ 220 rpm O BEEEEE R - THUE
T2, A EES N EREE L) 199 Fiz, BEBICOTREOY Y F 77X MEL
PERBLT, ZHECRIOBEE LS L, YV FTIXAMETLR RS ALKBRNEH OIS
L5 3 EOEPEREEEDNNG (Table 2) 2XHREL, ZOHET—F LFMCEAILz. UT,
AR T, hs 3OOHEE zhEhMNE 1, HIEI, MELE T3, SHEOLEEC
Fy 7B TERBL-BERRE, FToRIER BEVYF 77X OEBREETICELD
%,

1) fidE]l; 7uSER - RESE,

Table1 Prineipal dimensions of OSHORO-MARU

Ttems Dimensions
Length between p.p. 66.00 m

Breadth molded 12.60 m

Depth molded 5.70 m

Gross tonnage 1,383 ton

Maz. Continuous out put 3,200 ps X 240 rpm
Propeller 4-Bladed C.P.P.
Survice speed (85%,) 13.4 knots

Table 2 Outlines of three navigations

I I 111
Year 1993 1994 1994
Month Oct. -Dec. Jun. -Aug. Oct. -Dec.
Sea. Indian Ocean Alaska bay Indian Ocean
Run (miles) 10,065 11,030 11,120
Days 65 4 68
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2) MBI, Fox7ER - MERERTLT, HEREEEi,

3) HUEIL oI ER - HERE - MEY P77 A ML,

& 3 EOMEEILIC T ORSERBOMEBETHY, LB T7uRIOBBRIRRABETH-
leEzons, MBIRKEY Y F7I7R VERTH Y RERAMOMELI/NE L, BOLT
Hol-tEzohd, INIINLU UREBILIRLERSEATO I LBbh3, Ihs &R
DOWEREOFHEOBEORVIIGEU T, F0OBERZAZThOREEHICENLS Z L2 THIL,
ZDEMBEREEREL 72,

¥ EBE, WEEARES L VRO O OFREMTREZ Sk, EEOMTH 1R
BIZF— 7 B LT, MEBMRT— 5 L LT, BRiu i &k B3t Sy, GPS iz &k 2 EHIE
PESUT, ARCEE S, G, To<sRA, RENERSORHEBERT -5 2IEL
Tro ET-AIA, A, WHOBREMT —5 2L, MEOBEMET O TR 28K
EEENIHEIMRRIC KX BERPE 2 3 L FREENL Y, FREROESTNEAGTOFHEREEIC
EFORERD -T2/, HiFEBOEAGR TR, >7, FOFER, TKEZT(LSHE KT
TRHRICOVLTR, F—IDONIVFEEO TV RLE 228807, &H, #FOF
EBHITEBA~Y — 7 0 5HAR S I2BUK, Y AB L UZE D 5RO PR DOLEENHE % Table 3
R LT, RPOMIIEEREORK ER/MEEED T,

Table 3 Ship conditions in navigations

Navigations draft trim displacement
I 3.90-4.65m 0.70-1.80 m 1,920-2,430 ton
II 4.35-4.60 m 0.60-1.70 m 2,220-2,390 ton
Jus 3.95-4.75 m 0.70-2.00 m 1,950-2,500 ton
BB R
REES & UHE &ED

HHE & LT, GPS OREAMKEIH &R I 68 & B 71 X 238KE 0 2 EHEOH
FEEEE LT, HIEEEREEE S IO AESEETH 545, M L AGEDOBHRERD %
LE, MRORERSNEE 25, —F, GPSHBAIIC X 2t F — 5 IIEEBE L HOD,
BT OBIFHE & AR ESEE L2 b D LTHBIE RS,

AT Tk GPS i L ERu V7 BHDE 2 KD, Th2HFEREOHEML L, I OWEL
KGRI 52 BTN, ZRIZE 5L, BHFEESEVZIE TR D&, EH L #
HOBGRTEHE E 2 2 HABR SNz, 2028, I TRREREBEY» 1 /v FLLEEZRL
P EBROTHRLENICHRL, B2 7 — 20T TR ol ZOHKIZED 7—IHBR
CEEEZZENTTRBEINTVLS (BIF - 1#E,1995),

K &3t AMEDOBIRIE, MEFACHT MR > TRESEEENS, ZITIIME
MERE 5 DO HEIZHEL, FhZ ORI AR & BEOBIFREBE L, $hbb,
A jE (Head Wind ; #E 5> 5 30 [ 3 COEED & DFA), fio@wE (Bow Wind; 30 B o
60 X 3 ), #&E (Beam Wind; 60 > 120 B % T), $10:BVE (Quater Wind; 120 EE» 5
150 & T), iBWE (Following Wind; 150 Eh 6 E#3) OBHETH S, £, LEKOE
WIEWELT, F—FEBWTHRBIZLEVS DL Lz,

Fig. 112, AVWERE, +4b b AR 6 EA 30 OB B 1T 2 HEE L A DB
%%, HiEEl, 1, Uo3HBIC L TERFWRLE, s U TEREDOEIMC X 2#1E
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Head wind
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Fig. 1. Relation between true wind speed (m/s) and ship speed throught the water (m/s) in

head wind.

THRRLN S, KMOBIEESTIZ 6.9 m/s TH 23, 5HHEIL N IE 2 izt U TH 6% v fiE
58 13% BOEHICGHL T3, 2OWSED bbb e T, MEY Y F 75 A MVETHE
OFBN ORI ERAEOLEHE I BV THROBEOES 2 S e EE-> Tw5, Hidgl, 11,
HIDH S 12353 % FRE DB & HEMD 5 L @A 5 72 2 BB CEBIL, 2 h 2 sk, i
B, EROHBRTRLL, BROEHET kbbb 7S 7R » EEREBOE I OHEEBE L &
RU, 77 7R IDEERL, ZOEIRL B E, BEY > F 772 VEBORBIIOHEIL,
B T BT R > MBI OFENCLERT 8Y HEL T3, FECEEE RO I
DOEFTEIHBINCHANTH 2% AELTWS, 2275 7 A AR OBEREERD TH 5 6.9
m/s % 100% & L7zHB D 2 FRLI, IRED, MEY Y F7I R FOMBRIZE - T, HHIZIE
IPEEROMEBENE TREL TWE Z by b,

L, MEHBIO Y7 78k 5, ELEROERED = ROHFE K ZLEVIER SIS,
Zhid, S LicEhPhEonlT— 5 ORFEDEHOEVIER T2 DT, ZOHRK
OEVIZEELERIIF 2w, ZOBEOR®, {ifilEL b ICHERT — 5 8%  fi- - HR
3.0 m/s LUF O BEREIF 2 D W OE A OB 23R 72, 2 OFSR, MO OFSEIIHNE] T
12 640 m/s, HFEII T 6.35 m/s, H¥EIITIL 6.83m/s X721, FiROBRED KEMDEBED
MY L xbTHRRR S TEE R -7 DD, HEEDEW X 3 A/NERIIED & Zh oz,

Z0iE, SOMWEICBY S EEE L OISR Fig. 2 1R Uz, MEIH TR &6E
DFESOXR/NERE Fig LITRLEAVEDEE L IZEAYRICTHY, ZITHHREY L FY
ZAFBIUBEOHRSBEATCHLIbDEHEZ SIS, UTRECAMORE 3, #E (Fig
3), #oBVE (Figd), BvE (Figb) ORI FROMYT %17 - 72, Fig. 3 » 5 Fig,
B TDS 77 ClIEHFRSAEDRERICED U720, 2 KL UIEROZEL DL LT
HHOBMFE 2R ERR, W, ERTRELE. WTFhofERCBLTHREY Y R 7S
APBLUBROMRIIAS L TH D, &8, MBI TRADBVE, BVLERETONMERLS
BEshkhot,
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Bow wind
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Fig. 2. Relation between true wind speed (m/s) and ship speed throught the water (m/s) in
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Beam wind
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Fig. 3. Relation between true wind speed (m/s) and ship speed throught the water (m/s) in

beam wind.

HEEC#MBED

Fig. 6 iAW EIC BT 2 EER t #MEHOBRERL, 2075713 FigliemlLiz7F—7
R OTETHY, Fig LITRL T — 2 BT 2 8D TH L. MBENT— 5 3FHNOT —
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Quarter wind
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Fig. 4. Relation between true wind speed (m/s) and ship speed throught the water (m/s) in
quartering wind.

Following wind
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Fig. 5. Relation between true wind speed (m/s) and ship speed throught the water (m/s) in
following wind.
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Shaft Horse Power (KW)

Fig. 6. Relation between true wind speed (m/s) and shaft horse power (kW) in head wind.
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Fuel Oil Consumption (Kg/h/ps)

Fig. 7. Relation between true wind speed (m/s) and fuel comsumption of main engine (kg/H/
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Do ReMENELBREY  F 77 A VLS X VRERE » OBRTEET 5,
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v ¥ CEE L 72,

3) MWEAB L URIOAVEDT TR, EREN4n/sHiEE2BZ 522008 NOETB X
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hrotz,

4) SEO I HMIEOLHE T, BB TICETOENA SR DIIX LT, THEOREERD
EREErAERDT,

BB TREY Y F 77 A VELAHEIEMCES 2 2RO TREVEWL LS,
ARG OEM OB HEL 160 HAIETH D, FIEZZRCHEOREEZBIkoT\w5b, B
FHET 5L 85—k b OB 12 HREO HEEKICHY T 2, b5 2 AEBOERD L
HTRFEHOALZHR L CTHREBHENEE SN LE TRV, FHOMMS I ALERAED
7 OBMYESETLEABHOBINE LTRAL DL TEINS, BBV THRER
ORIEYFARE > THEEFRERTI, COBEISREERNCHE N EREY 75 A ME
I -MEBREORFNHMR LR T3 LEEND, S, THREORENEERBEN 21TV
B -4 F77 A MELOREHRZOWTHLHZTI2LEND S,
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