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Experimental study on the estimating effective horse power of
a bottom trawl ship

Woo-Kyung WANG
Training Ship, Yosu National University, Jeonnam 550-749, Korea

In order to estimate the effective horse power(EHP) in towing net of a bottom trawl ship, the ship’s resistance was
calculated by using a series data of Yamagata and Wigley formula. Also the effective horse power for a
ship(EHP;) was estimated versus the ship speed in sailing and the propulsive efficiency was calculated with the
brake horse power and the effective horse power. Then the effective horse power for a ship and a trawl net were
estimated in the application of the propulsive efficiency in towing net. The total effective horse power(EHPr) was
average 187.6kW and the effective horse power for a trawl net(EHP,) was average 176.7kW at a smooth sea state
in towing net. The ratio of EHP, to EHPt was about 94.0% and the value was higher slightly than was already
informed at a smooth sea state. The power for keeping up a townet speed was required more about 20% of a
maximum continuous power at a rather rough sea state than a smooth sea state. In the future, if the residual
resistance is considered with a sea state, EHP, will be estimated more correctly. Also the data of EHP estimated by

this method will be used as the basic data to design a trawl net.

Key words : Effective horse power, Ship’s resistance, Propulsive efficiency, Maximum continuous power, Townet
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Table 1. Geometric characteristics of the ship

Particular Yamaggta Experir'nental
ref. ship ship
Length between 54.0 62.5
perpendiculars (m)
Overall breadth (m) 9432 12.0
Full load draft (m) 3.333 4.40
Block coefficient 0.584 0.585
Prismatic coefficient 0.648 0.648
Displacement ( t) 1,000 1,766
Wet surface area (m?) 627.0 865.5
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Fig. 1. Variation of indicated horse power and brake horse
power versus fuel oil rack.
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Fig. 2. Variation of power and mechanical efficiency versus
engine load.
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Fig. 3. Distribution of ship speed according to fuel oil rack.
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Fig. 4. Variation of brake horse power and necessary power
for increasing 1 knot versus ship speed.

yetd o 2o A BEWH, A% o] 8- 9knots
(4.12 - 4.63nvs) 74 A &= A& 9} F7te wh) A F )
g5 &t A S ket v, A o] ¢ 10knots
(5.14m/s) o] o] =W d&o] F715to) wet AlF
wpg ol Zrl7F Bod A7, A4S lknot F7}A]7)
wd Z83 F85 AA S7He A =, 9knotsol
2] 10knots 2 A &8 lknot =77 =d ®H 8.3

£ oF 148kWel ¥k o] 11knotsoll A 12 knots 2
ST E 22 = 5 oF 284kWEA 7

o

o] 20f 7} H AL HANEE 9] 17.6%°l 3 33 A
ok g o]t A& Ae 22 F ] 5247
tetE A& BHAFI len, ol A&dA
AR A o] Fof £& Zbe) ME A awpe ol
Hort o= & ol Ha A Ao AA F
7¥8t7] w Zol g Al JLE} 53] sl E o AR
ol = e ot A2 FH | T HS 2

'6'
= X

T o] %

—230 -



© A&l i AAAGH 1SS Y
ehdleh. ZdelA B, A& Sl met A
Age] WA ©l Friste AES HolX 3oy,
1 2F 11knots (2F 5.66m/s)o] Aol Al &= A

A Asto] Beh 53] FrtstAth dWAH o E npF
A M of 25 wigke] vty oA L
o] Mt W N&o) 35 EE 45 HEE F
7tttk 4#l A 9on, Frouded] AHo olsd
Aute] £E7F F7VEH AFS £ 25 -3F

of wigste) 71307 B3ty H(SNAK,
1998).
Fig. 62 A& g AFote, Fa20 2 A

oy

=3 Mo

Ship speed {m /s )
0 1 2 3 4 5 6 7

T T T T T T

—a—fs ;
r Increasing rate

Rs (x 1000 kg )
Y

L
~
Increasing rate of As { x 1000 kg / knot )

Ship speed { knot )
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Fig. 6. Variation of power and propulsive efficiency versus
ship speed.
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Table 2. Ship speed and state of sea in towing net of trawl
ship

7

Table 3. Ship speed, BHP, 77, and EHP in towing net of trawl
ship
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