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Abstract

Tests were carried out to examine changes on fuel consumption and ship-speed when
the conventional propeller blades were changed for highly skewed ones, on the bases of
the same revolution of the main engine and the same blade angle of the propellers at a
cruising speed.

The results of the replacement are as follows:

1) Fuel consumption of the main engine was reduced by about five percent per day.
2) Ship-speed was slightly dropped so that sailing distance per day was slightly short-
ened.
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Table 1. Principal specifications of hull and Table 2. Principal specifications of propellers
main engine of the Kagoshima-Maru examined
HULL C B HSB
Class Fisheries training ship Diameter 3,100 mn
Length. Breadth. Depth 69.27 x 1260 X 5.45m Pitch 2,170 mn
Designed load draught 4.80 Pitch ratio 0. 760
Block coefficient 0, 585 Disc area 75, 4TT ca?
(s;ros: tonnage 1.2%@ 1&: Bxpanded area 36,984 co?
pee - Ero]eztgd area 33,512 cm* 33,533 cm?
xpanded area ratio 0. 480
MAIN BNGINE Projected area ratio 0,440 0.4443
Type Single acting 4 stroke cycle geared 0ss ratio . 0.289
diesel engine with exhaust gas turbine ﬁlage thickness ratio 0.0469
Number of cylinder 6 unber of blades 4
Diameter of cylinder 320 mn Rake angle 0
Length of stroke 640 m Weight 1,456 ke 1,500 kg
s X 280 rpm Material KALBCs

Maximum continuous out put 2,200 p .
Normal out put 1,870 ps X 265 rpm Skew angle 9.3 45, 0°
Reduction gear ratio 1 : 137
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Table 3. Experimental results for the moored Kagoshima—Marp

C B HSB
Date 1985. 4.16 1988, 4.23
1987. 4.24 1989. 4.22
Blade angle (deg.) -15 -15
Fuel handle 1 8 9 10 1 8 9 10
Propeller shaft 169 180 190 200 171 179 190 199
revolution (rpm) 168 179 190 188 170 181 189 197

Torque (t-m) 0.80 0.90 1.03 1.15 0.64 0.70 0.80 0.89
0.74 0.87 1.00 110 0.60 0.70 0.78 0.87

Shaft horse power 189 226 278 151 173 210 240
PS) 173 217 265 142 172 202 233
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Table 4. Experimental results for the cruising Kagoshima-Maru

CB HSB
Date 1985.4.26 4.27 4.28 4.2 4.30 1088.4.26 4.27 428 420 4.30
1887.5. 2 6.8 6.4 5 5 4.6 Average 1980.4.26 427 4.28 420 4830 Average
Bngine revolutin 258,09 2545 2540 2588 258.3 253.9 258.1 252.8 252.6 2525 2528 252.7
252.3 2521 2620 251.4 251.8 251.8 25283 2521 2521 251.9 251.8 2521
Propeller shaft 185.8 1858 185.4 185,83 1849 1858 184.7 184.5 1844 1843 184.2 184.4
revolution (rpm 184.2 1840 1839 183.5 183.4 1838 184.2 1840 184.0 1839 1839 184.0
Blade angle 185 18.5 186 185 185 185 18.5 18.5 18.4 18.4 18.4 18. 4
(deg.) 185 184 185 187 186 185 184 185 186 185 185 18.5
Fuel consumption 4,708 4,664 4,601 4,580 4,620 4,636 4,435 4,401 4,405 4,360 4,505 4,423
(kg/day) 4.610 4,708 4,551 4,468 4,448 4,557 4.826 4,256 4,277 4,246 4,302 4,281
Sailing distance 2085.0 2821 285.8 2858 280.5 287.9 285.8 276.7 280.2 288.6 280.4 286.2
() 287.5 2724 3026 285.1 801.0 280.7 278.1 289.8 286.9 289.2 296.3 288.1
Ship-speed 128 122 1.8 1198 1.7 120 128 1.5 1.7 120 121 11.9
(kt) 120 1.4 126 11.8 125 121 1.6 121 120 121 128 120
Wind direction/force 15/8.7 16/25 15/8.8 14/3.8 14/87 -- 1/2.4 15/3.8 15/8.5 2/27 15/2.3 -—-—
1/8.8 16/4.2 6/4.2 16/27 15/25 —-- 15/2.5 15/2.6 15/3.5 13/3.0 14/20 —-—
Displacement tonnage 2,044 2,085 2,026 2013 2001 2024 2,080 202 2013 2018 2,002 2020
® 2,086 2016 2007 2005 2008 2014 2,084 2,027 2023 2019 2008 2 022
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Fig. 2. Fuel consumption and Ship—speed
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