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Studies on Propulsive Performance by Marine Fouling
of Ship-hull and Propeller 0

Akira MATsUYAMA,Hiroshi NAMIKOSHI,
Toyonari NisHivA, Takeshi ArakI and Tadashi IMADA

O This paper deals with the analyses of many complex variables , which 8 ,(deg.) is propeller pitch angle ; N,(rpm),
revolution of propeller ; V(kt), ship speed ; G(kg/h), fuel oil consumption ; N(ps), shaft horse power and S(%),
propeller slip, based on the service performance of Engine Log-Books of T/V Kakuyo-Maru, Faculty of Fisheries,

Nagasaki University, from 1999 to 2001.
Following results were obtained.

1) V/G, fuel oil consumption coefficient was expressed by the following experimental formulae, where H(day) is

running hour of main engine.
19990 V¥/G=15.2662H_ %"
20000 V*/G=11.8225H2 %"

2) Due to advancing of the marine fouling animals of the hull bottom and the propeller blades, the propulsive
coefficient n (%) have been deteriorated, since SM increases large up and the presumptive G increases up until 4000
50% at the end of year. We should select the most economic operation modes corresponding to the reduction of CO,
emission which is discharged under various operating conditions of the propulsive plant of the vessel.

Key words[] O 0O O O O O shaft horse power of mainengine, 000 000 OO 0O O admiralty coefficient
0000000 fuel oil consumption coefficient, O O O O O ship speed
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Tablel-1. Mean and range of sampling data of Engine Log-Book from 1999 to 2001

6 N v Ne s A c
) (rpm) (kt) (ps) (%) (Lon) (kg/h)
1999 wean  15.74  255.77  12.7305 1536.39  12.8914 1667.0170 263.2568
® renge 14.9  250.00  12.08 1129 7.46  1524.84  197.5
~16.3  ~260.87 ~13.32  ~1802  ~16.87 ~1794.20 ~305.3
T Tmean 16.03 25416 12.2995  1710.61  16.9880  1682.8089  290.8091
@ range  15.0  248.96 11.87 1504 14.31  1526.48  255.4
~16.5  ~258.62 ~12.78 ~1940  ~20.81 ~1810.66 ~314.1
2000 mean  15.75  254.68 12.8200  1478.70  12.0357 1641.6795  253.6000
® range  15.0  250.00 12.00 1278 8.71  1592.87  221.8
~16.6  ~260.87 ~13.62 ~1688  ~15.96 ~1786.99 ~286.8
T sean  15.76 254.99  12.5241  1583.68  14.2411 1671.3584  270.1541
® range  14.8  250.00 .72 13 10,78 1462.09  228.8
~16.7  ~264.90 ~13.31  ~I840  ~17.52 ~1821.65 ~310.6

Remarks: Throughout the table I ,( are for the firsf half of year;4~9 month

and @ are for the second hall of year;10~3 wonth of next year.

Be :Propeller piteh angle (deg.) No
V :Ship speed (kt) Ne
S :Propeller slip (%) A

G :Fuel oil consumption (kg/lt)
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:Revolution of propeller (rpm)
:Shaft Lorse pouwer (ps)

:Displacement (ton)
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Tablel-2. Mean and range of sampling data of Engine Log-Book from 1999 to 2001

be Re Gonm Caan V:/G
(g/ps/k) (%) (kg/nm)
1999  rean 171.460 61.29 20.6526 190.3461 7.8897
@ range 169.439 44.76 15.8507 148.1661 6.4398
~174.882 ~69.31 ~24.3655 ~233.6341 ~9.7946
"7 Twean  170.048  63.60  23.6415  154.3580  6.4178
@ range 168.516 60.44 20.4932 126.8264 5.5531
~171.948 ~74.96 ~26.8033 ~182.0608 ~7.7101
2000  nean 171.557 59.80 19.7763 198.7104 §.3317
®  range 169.863 52.65 17.8998 173.0990 7.0806
_ ~173.487 ~66.04 ~21.7409 ~215.5471 ~9.3125
" mean  170.667  63.81  21.5560  175.4278  7.3041
® range 168 .815 54.52 19.0826 145.8327 6.2252
~172.812 ~75.32 ~24.6704 ~203.6924 ~8.6530
be :Specific fuel oil consumption (g/ps/h)

R. :Torque ratio (%)

:Fuel oil consumption in nautical mile (kg/nm)

Cll.
Cioan :Admiralty coeffictient
Y3/GC :Fuel oil consumption coefficient
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Fig.2. [ Interrelation between ratio of operating rpm to rated
rpm of propeller R, (%) and shaft horse power Ne(ps)
form 1999 to 2001.
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Fig.1. O Fluctuations of various items of propulsive plant, i. e.. © 5, Ny, V, G, N, RT ,be, G, Cum, V'/G, S and running hours of main engine
in T/V Kakuyo-Maru from 1999 to 2001.

00O Note: Unitand symbols in this Fig.1 are same in Tablel —1, 2.
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Fig.3. O Fluctuations of In Cun and InV/G calculated with running
hours, InH of main engine from 1999 to 2001.
Note :Calculated reduction coefficient m is defined as the
slope of the regression line.
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Fig.4. O Interrelation between ship speed V (kt) and shaft horse
power Ne(ps) from 1999 to 2001
Note :In this figure ,the solid lines are for the first half of
year; 4009 month and the dotted lines are for the second
half of year; 1000 3 month of next year.
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Fig.5. O Interrelation between propeller revolution Np(rpm) and
propeller slip S (%) from 1999 to 2001.
Note :In this figure ,the solid lines are for the first half of
year; 409 month and the dotted lines are for the second
half of year; 1000 3 month of next year.
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