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Studies on Propulsive Performance by Marine
Fouling of Ship-hull and Propeller

Akira MATsuyAmA, Toyonari NsHiyA, Takeshi &aki and TadashiMADA

While the oil resoures have becoB® among the overall cost, the propulsive energy which is used to rotate
the propeller have been consumed as the @#8atagainst total shaft horse power which is made in the marine main
engine. We consider that the using fuel oil must be the saving of the energy converting from the thermal calorific

fuel oil energy to the rotating energy of propeller

So, here we quantitatively clarifired for saving energy of main engine of T/V Kakuyo—Maru d986do
1998. Due to advancing of the marine fouling animals of the hull bottom and the propeller blades, the propulsive

coefficient have been deteriorafed

In this study, it is recognized that fuel consumption value increases ug2ipivo and SM increases large up

until 9.40 16.4% for the second half-year of each year.

Key words: 0 0 O O O shaft horse power of main enginél 0 O O O specific fuel oil consumption
0000 shipspeed D00 OODOOO admiralty coefficient
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Tablel-1. Mean and range of sampling data of Engine Log-Book ft680 to 1998

R E o e = -
("} {rpa) ki) (ps) =4 {Ean] (kg /k}
1990 wean 1664 255 H8 12834 1582, 17 TH. 9853 1E0D . 4763 270,053
I} reage 15.2 250,04 12,04 1124 0.4 1465, 64 14968
~17.2 ~ 250,60 —-17.24 — 1800 -~Mp.8% ~178%.18 ——H17.2
B LN 16.71 256146 L2 6295 IEAS .63 IT. 8763 16751253 239 6526
i FEOFT 5.1 249 %1 I1.64 ik 14.31 158470 191 .4
=17 .4 ~ 260 00 Sl A -~ 1554 -0 .81 ~ I 7749 .52 R s 1, I
1988 mesn b5, 90 254,72 [ e 1543, 10 i d0ES 1891 ,3430 272 30h4
M runge 4.8 250,00 I, 6d 1378 i, Gb 1RE2.T0 221.5
~16.8 - 258,74 --14 .02 ~ 1808 - 14,08 ~I"91. 168 —~305.5
BERE 1% 87 254 .33 B2 Tz I751 .50 L. 1804  1897.7T30%  296.7106
vl FRNEE 4.7 £44 90 11.85 1593 7. b 1467 .56 2308
st I 2680, 87 =T, 86 2014 -1 .91 ~YHEN 656 ~E4H_2
1857 menn 15,52 254,72 122 1534914 B.5023  1879,04 203, 095
0 rabige 14,8 245,98 2. 10 1202 4.07 1451, 44 248,7
~16.6 ~ 208,74 ~14.0% = | HES =11.H8 ~QE5. 44 ~316.9
A 15,43 252,38 12,6637 1627 .04 13,4821  1701.29 277 4G5
& range 15.0 247,93 11.49 1445 .05 148518 248.7
-18.1 =256 41 ~13.58 ~ | 80 ~16.18 ~1827.16 ~314.9
1888  mean 15.26 253,32 I3, 04310 1550 53 70489 1655 7564 2717048
M} range 4.7 245 .90 i2. 45 134 0.5 1549, 60 298,40
~16.1 -258 62 -13.491 = 1730 ~10.6 800,90 2048
mERn 15.30 251 .62 12,6511 1604 05 .2 1644 8416  2HI 0667
@ range 14.1 245,98 11.90 147H T.591 1463 .85 202,14
~16.2 58 T4 -—13.41 — 1892 -14.81 —~1821.45 —3L4.7

FRemarks: Throvghowil the teble 1, (0 ore For the Firsl balf of year:d=~9 agintl

and {8 are for Lhe necond Boll of year;i0 =34 sonth of neat year.

B PIMropeller piiech angle I:n:l-r:;.:l Hi. :Eevaluttom of propeller {rpm)
¥ :Ship speed (ki) H. Shafl horse poser (pe)
Mrapeller 2lip (%) S cDinpleeoment (Len)

Furl oil consseplion {kg/h)
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Table1-2. Mean and range of sampling data of Engine Log-Book 1680 to 1998

FTe S s

b H, Cian ¥va/C M e
thalps-h) (%) (kg nm} (%)
1990  mean 1708074 3.0 21._3127 178.31 75150 1625
4 renge 168673 4708 18440 147 .81 &_60 E- T
~175.140 ~T2.65 ~23, 29 ~223. 10 ~f, 19 ~35.71
Eitin 172, 587 55,05 18,5734 114.594 H.EIZ5 ¥ .52
@  renge 171.361 47.94 16.44 18079 .54 5.30
~17a.B15 =Gl g =20.41 =231.1% -8.72 ~36. 18
1998 mean 1707208 G4 40 205740 207 _GZ0A B.5505 2624
T range 168977 BE .87 17.50 158,77 b . G4 25.71
=173 245 -T71.71 -23.07 —235_Th ~8.77 ~36,61
sean |69.6352 71,04 23,3071 188.5521] 6.9916 34 .51
@ range 167.770 B0 0§ 19.04 134 .80 5.71 =
--173.048 -~T79.87 ~26,94 ~ 58 67 ~&. 4l ~36.90
1997  wean 171.0935 6214 20.0172 2087515 B.E471 36.104
M reswe 168.600 48,27 16.26 17368 v.07 35.56
= 174.126 ~11.23 —28.dd 250 27 ~13.16 ~38 .70
mEEn 170.5628 B7.63 21.9121 1702846 T.3410 [
& range  1BH.BIT o, 28 15,66 145 68 5.19 36.03
=] 72. 064 ~ 76 48 ~25.41 —--183_46% ~H.14 ~48_7%
1958  mewn 170.5038 BE. 41 208552 160 CHTY E.Z164 HE,27
M rangs 155,712 56.77 i17.73 158, EH B.56 35.91
—~—172_618 ~7.08 =~1%.B0 ~--255.90 ~10.53 --36_50
mean 170, 1045 G8.03 22.29§% 1725260 T.1841 35,35
@  renge 168.354 61.57 18,23 132 .66 5.95 35 .07
~171.701 ~T5. 18  ~24.68 =58 3 0. 08 ~36.73
b, Epeeiflie foel oil esnausptios (g/pa/k) R. ‘Torgue ratio (%)

Cue iFuel oil eonsseption in mautical mile {kpfem) Couc :Adwiraliy coeffizient
¥3/0 :Foel oil conaweption coallicieml
Te :Met therwsl efficiency (%)
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Fig. 1 Fluctuations of various items of propulsive plant, i.&.,N,, V, G, Ne, R be, G., G..V/G,Ye, S, and runnig hours of main
engine in T/V Kakuyo-Maru front990 to 1998.
Note : Unit and symbols in this Figare same in Table-1, 2.
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Fig. 3 Interrelation between ship speed V (kt) and shaft horse

power Ne (ps) fromd990 to 1998.
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Fig. 4 Interrelation between ship speed V (kt) and fuel oil

consumption G (kg/h) frorh990 to 1998.
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