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Studies on the Operational Performance of Propulsive Plant

in T/V Kakuyo-Maru

Toyonari NISHIYA, Masaru KozuMa, Shigeo ABE
Takeshi ARAKI, Yasutaka FURUKATA and Tadashi IMADA

Propulsive plant of vessel with controllable pitch propeller (CPP) has generally many
complex variables, which connect each other. Of them, tow factors of vessel, angular
pitch of propeller blades (6,) and propeller revolution (Np), response against hull resis-
tance of water of the vessel in accordance with weather and sea conditions, resulting in
changes of operating horse power of main engine (Ne) and ship speed (V). This paper
deals with the analyses of variations of fhe Ne, V, 6 and Np, based on the service
performance of Engine Log-Books of T/V Kakuyo-Maru, Faculty of Fisheries, Nagasaki
University, from 1984 to 1989. It is recognized that CPP of our vessel could maintain in
the most suitable condition in running characteristics of the main engine and propelling
performance, and minimize the consumption of fuel oil of propulsive plant, under the
condition that # and Ne should be selected in optimum operation modes corresponding

to the weather and sea conditions.

Key words : $5EE#HFE 77 shaft horse power of marine engine ;
AEHEE =R specific fuel oil consumption ; #4377 ship speed ;
7~ AV v 7 propeller slip
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Table 1. Results of official sea trial in 1975
Conditions throughout the measure-
ments were :

1) displacement of Kakuyo-Maru, 1350.00
tons;
2) smooth sea with starboardbow waves
and light air (2m/sec)
b 18.5°
P 2097
Np 168 211 242 265
hx10? 56.0 90.0 120.0 135.0
Te 240 320 370 410
Ne 600 1300 1870 2640
G 101.1 183.0 275.0 379.3
A% 10.72 13.26 14.92 15.52
o : Propeller pitch angle (deg.)
P : Propeller pitch (mm)
Np : Revolution of propeller (rpm)

h X10%: Revolution of turbo charger (rpm)

Te : Exhaust gas temperature of main
engine (°C)

Ne : Shaft horse power (PS)

G : Fuel oil consumption (kg/h)

A% : Ship speed (kt)

Table 2. Range and mean of sampling data of Engine Log-Book from 1984 to 1989

6 15 16° 17
Range Mean Range Mean Range Mean

Np 240.0~259.7 250.6 230.0~260.0 254.4 242.5~264.0 255.4
Ne 1020~1951 1311 1143~2002 1617 1212~2035 1630
G 180.8~327.0 227.9 200.5~330.9 276.3 211.7~340.0 278.4
A% 9.23~~13.00 11.94 9.91~14.51 12.93 11.18~15.23 13.07

6o : Propeller pitch angle (deg.)

Np : Revolution of propeller (rpm)

Ne : Shaft horse power (PS)

G : Fuel oil consumption (kg/h)

A% : Ship speed (kt)
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Fig. 1. Fluctuations of torque ratio (R %) and running hours of main engine from 1984 to 1989.
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Fig. 2. Parametric interrelations of propeller

blade in 3-angular pitches between propel-
ler revolution (Np rpm) and shaft horse
power (Ne PS).
Solid lines, data of Engine Log-Books
(1984-1989) ; dotted lines, measured val-
ues in 1983. Circle, 17° of propeller blade
pitch ; triangle, 16°; square, 15°.



RARR KR o

—%, F—® Ne i LC Np iZ#Emd 2z &%
FT, Thbb, KREDHS, I HEL T,
FNIOHAESE e (LAT me & BHE) XMETLT
WBLEZB,

—#z, Ne &V EDBIZidVocNp OBE2H
D9, KA 720,

Ne=KV?*

V RS
K : HhplEH

RO K MBI L TV Tk 3 %
BE, HMOKEZI BRI TR T, IWEDE
KERES . BE UV mpeld & - TEALT %, BIF IIME
DIEHK, ThbLbBHKEABERT 2L, Fhicl
TeSo TELT %,

A& DFPAT, ADIE S D X 131440~1720ton,
%72, % OFEMEIZF1610ton TH B, LIzds> T,
ADEENINE L, FhIZRED S, OFLb/NE R,
I Ne DEBNCE 2 2 HEBRIBEMEE R %,

& 6B 5 Ne &V EDHDELRERD & 5
Kb,

6,(15°) : Ne:0.1233V3'7°°7 .................. (5-1)
6 (16°) : Ne=0.3434 V32842 coeeieeeeeeiinn. (5-2)
6, (17°) - Ne=0.4015V32238 ceverrennennnnnns (5-3)

A DEIF T, Ne &V & OROE% 2, Ml
V& L DRG)IC & 3 ERRET Fig. 3 1R Lz,

— i ARRA D HEEERE AR S &L U TR T D
BERETT 2, 72, [&, BREENSE(LT
e, TOETEEBELI k3, TORKE, TH
B0 Ne 2—Fi2 L, EHTEES2T 2L VIRE
TY 2z, —H, VE—Fii#Es2, thbbER
FEE R T, Ne Z3Emy 3,

GBS ~1TWH B THOFED, BRI OER
LHET B, VKT 2 Neldd, 2hzhiEmL <
Wi, Thbb, VHAKROEEGEES, 12.5kt
2B DA, Ne ik 6415°, 168 L L7 T, 2h?
1n5.8, 5.08 L UV6.9%HENT 2, Zhid, BIEH T
HEUASRE 0SS, WEB X U7 o7 0EE
LR E OBECER LUy —~— Y gL 7z
TeHEELD, —MIEHIEOHEZ LYy —<—Y
v BN, F10~20%212k% %, L LSS, B
LT E S, FAIGER 2 EAES L U7 aes
DEREFEEERERL TWL0T, BEPEICE
%Y —2— Y OEMTHBRP 2w, Lizhos T,
FFEDY —<v =Y OEIMEBECLL2DDLE
25,

%5685 (1990) 75

Fig.3ix k3 &, V<12kt D&FET, FA—OVIZ
WUT Gi/INE LT 55 Ne /& v, F7z, 12
kt< V OHFTIX, KT G2 W&, Ne kK
BV, IR GIVNE WSS, pdMETT 50,
F—DVIZHLT Ne S KELRB I L& B,

HIED TR T & 5, BT o Ne OXE 2 Y 7
VFALATHIB ZENTENE, HEEBOLZEE
L UEREERICT LT, FEEIRNTH S, Ne
EthBLUTe Lt OB OMEBE D W TR IZEAR
720 9% 2T, hB XU Te s 5 Ne R EZIHEE
L7z,

KEE DD Ne & h L ORI DBEMRIE, LY
WRARD LS 12k b,

Ne=2.9562x 10*h 16581
(r=0.9738)
Ne & h : OO GRE, HEnch 2L R6)

2000

1500

1000

500

200 - L. i L "
9 " 13 15
V(kt)

Fig. 3. Parametric interrelations of propeller
blade in 3-angular pitches between ship
speed (V kt) and shaft horse power (Ne
PS). Simboles are the same in Fig. 2.
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Fig. 4. Interrelation between turbo charger revo-
lution (h rpm) and shaft horse power (Ne
PS). Solid lines, data of Engine Log-
Books (1984-1989); dotted lines, mea-
sured values of official sea trial in 1975.
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Fig. 5. Parametric interrelations of propeller
blade in 3-angular pitches between ship
speed (V kt) and fuel oil consumption (G
keg/h). Solid lines, data of Engine Log-
Books (1984-1989); dotted lines, mea-
sured values in 1983. Simboles are the
same in Fig. 2.
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in 1983. Simboles are the same in Fig. 2.
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