The Journal of the Shimonoseki University of Fisheries 24(3)349 — 356 (1976)

HEERERT - B K IF T ARz o w T — T

B

S =

Running Performance of Diesel Propulsion Plant

in Relation to Sailing Conditions — I.

By

Akihiro SUENOBU

The introduction of the electric power system driven by the diesel propulsion engine
has been recently started. For the ocean cruising ships, this system has many problems
to be solved, especially on the torque rich and the frequency fluctuation. To find
solution, it is needed to analyze the effect of the wind and waves on the running per-
formance of the diesel propulsion plant. The navigation records of the ships shown in
Table I have been analyzed in the present report for the purpose of finding out the
effect of the wind wvelocity on the fuel consumption of the propulsion plant at the
constant rotating screw. And the results obtained are as follows:

1. The fuel consumption (f kg/h) in relation to the wind velocity (vm/s) could be
represented by the following equation with the constants shown in Table 4:

f=avt +¢
where ¢ denotes the fuel consumption under absolute calm (v= 0).
2. While sailing against the wind, the influence of the waves on the propulsion system
became more serious than that of the wind. The ships of 1,000 ton class were greatly
influenced by the waves at Beaufort scale more than 4. Those of 3,000 ton class
were greatly influenced at Beaufort scale more than 5.
3. But there was little influence of the wind and waves on the propulsion plant while
sailing either before the fair wind or in the quarter one.
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Table 1. Principal particulars of the ships.

The Koyo-maru The Kaiyo-maru
Gross tonnage 1215.33 ¢t 2694.38 t
Length (L) 64.90 m 82.00 m
Breadth 11.20 m 15.00 m
Depth 5.60 m 9.20 m
Designed draft 4.50 m 5.50 m
Service speed 12.50 kt 14.00 kt
Out put 1800 ps 225 rpm motor 1150 kw X 2 tandem

diesel 950ps X 4 1400 rpm
Propeller 4B 2850 mm D 5B 3400 mm D
2050 mm P 2990 mm P

Propulsion system 2cycle diesel diesel electric

direct cupple D. C. ward leonard
Type side trawler stern trawler
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Table 2. Relation between Beaufort scale(B)and fuel consumption (average-.-- f kg/h ; unbiased

The Koyo-maru

contrary wind side bow wind quarter wind fair wind

B n 7 u n f u n f u n JT u

2 3 186 8.08 7 196 12.8 5 196 3.16 3 200 3. 06
3 9 198 14.1 8 197 8.22 8§ 194 5.25 19 193 8.20
4 9 206 21.4 17 194 13.3 8 202 9.24 8 195 9.88
5 12226  21.9 14 198 11.4 4 198 8.98 4 192 9.00
6 7 245  20.4 1 202 - 2 197 14.1 5 190 5.05
7 12 257  12.0 0 - - 4 192 6.83 4 19 9.26
8 2 263 18.4 1 207 - 0 - - 2 195 1.41
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Table 2 . — (Cont’d)

The Kaiyo-maru

contrary wind side bow wind quarter wind fair wind

B n 72 u n ]7 u n 7 u n 17 u

2 2 331 4.24 6 374 6.80 3 380 7.23 3 379 9.02
3 387 3.05 3 387 2.08 g 381 10.1 12 376 le.l
4 13393 1.1 10 391 10.8 10 384 14.2 9 376 6.03
5 2 398 13.4 7 399 16.9 10 381 8.77 5 376 8.93
6 9 421  25.6 9 414 18.9 2 381 6. 36 1 380 -

7 0 - - 2 392 8.0 0 - - 0 - -

Table 3. Relation between Beaufort scale (B) and apparent slip ratio (average.----s ; unbiased

The Koyo-maru

contrary wind side how wind quarter wind fair wind
B n 3 o n s u n s u n s u
2 4 0.066 0.022 0 - - 3 0.039 0.028 3 0.053  0.008
3 9 0.058 0.028 6 0.045 0.021 4 0.031  0.025 10 0.033 0.024
4 7 0.064  0.029 12 0.067 0.018 5 0.067 0.012 7 0.061 0.024
5 9 0.158 0.105 11 0.072  0.041 5 0.039 0.025 3 0.046 0.026
6 7 0.249 0.135 2 0.led  0.012 2 0.023 0.018 6 0.056 0.033
7 ‘ 10 0.318 0.082 1 0.243 - 6 0.029 0.021 2 -0.011  0.020

The Kaiyo-maru

contrary wind side bow wind quarter wind fair wind
B n s u n s u n s u n B u
1 0 - - 1 0.051 - 1 0.064 - 0 - -
2 2 0.0717  0.031 4 0.059 0.035 3 0.053 0.041 8 0.056 0.087
3 5 0.106 0.064 4 0.052  0.065 8 0.067 0.012 9 0.033 0.051
4 9 0.110 0.042 9 0.08 0.075 8 0.054 0.043 8 0.056 0.019
5} 4 0.118 0.046 9 0.131 0.077 8 0.065 0.038 5 0.069 0.015
6 7 0.182 0.054 6 0.136 0.079 1 0.095 - 1 0.068 -
7 0 - - 2 0.185 0.109 0 - - 0 - -
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Table 4. The estimated coefficient of the fuel consumption (f kg/h) —wind velocity (v m/s)
equation under respective directions of the wind.

The Koyo-maru The Kaiyo-maru
a b ¢ a b c
contrary wind 0.0435 2.72 0.219 2.15—
side bow wind 0.0594 1.94 0.19 2.21
. 195 N 377
quarter wind 0.234 — 1 0.693 j_ 1
fair wind - 0.179 — - 0.0%4 —

f=avbte
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Wind The Koyo-maru The Kaiyo-maru
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Fig. 2. Fuel consumption {f)and wind velocity (v).
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Fig. 3. Apparent slip ratio and wind velocity (v).
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