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Design and performance estimation of fish-luring system
using the water cooling typed LED lamp
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A fishing lamp is fishing gear to gather fish in the night. But the cost of oil which is used to a light fishing lamp,
goes significantly up to almost one hundred million won for 50 tonnage vessels and forty million won in case of
vessels less than 10 tonnages. This cost has almost taken 30 — 40% of total fishing costs. As oil price increases, the
business condition of the fishery gets worse and worse. Therefore, it is very urgent to develop an economical
fishing lamp, to solve the problem of fishery’s business difficulty. This research aims at developing a fishing lamp
for squid jigging fishery and hairtail angling fishery using the LED, which has excellent efficiency and durability.
One fishing lamp has about 160Watt capacity and five fishing lamps are installed one aluminium panel in which
sea water flows to emit generated heat from LED to outside. Developed fishing lamp lights to an effective
direction of jigging and angling operation. This fishing lamp can be controlled to light the direction of fish shoal
because the aluminium panel can be controlled to up and down direction. The wave length of fishing lamp has
white and blue color. White color light is to gather fish shoal of horizontal direction and blue color light is to
gather fish shoal of vertical direction. After development of this fishing lamp, 60 — 110 units are established on the
boat, and operated fishing. Consequently, in the case of squid jigging, spent energy was reduced to 39%, in the

case of hairtail angling, 68% of spent energy was reduced. And the catch was more than another boat.
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Fig. 1. Detail drawing of LED lamp set.

(D Light emitting module @ Aluminium body

(3 Convex lens @ LED chip

(5 Inhalent opening (6) Exhalent opening

(@ Upper support line groove Under support line groove
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Table 1. Fishing area and LED lamp specification by fishing boat
Fishing boat Fishing area Target Lamp specification
(ton) species
Jaeeun-ho Coastal sea of Imwon port, Squid LED 160W x 100 (110)pcs
(29) Samcheok qu Metal 1.5kW X 40pcs
Useung-ho Coastal sea of Dodu port, L
. Hairtail LED 160W X 60pcs
(6) Jeju
Ilseung-ho Coastal sea of Dodu port, L
) Jeju Hairtail LED 160W X 60pcs
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Table 2. Configuration of fishing lamp and specification of fishing boat

Experimental fishing boat

Fishing lamp management
of experimental fishing boat

Other boat for compare

lJ;ief:un.—ho (29;0,“) First half: Metal. Lamp 12 i 2”0“ hi
jigging machine Second half: LED Lamp jigging machine
6 fisherman 4 fisherman
Useung-ho (6ton) 6ton
LED 1009
4 fisherman amp 100% 4 fisherman
Ilseung-ho (4ton) 6ton
LED I 1009
4 fisherman amp & 4 fisherman
Table 3. Performance list of LED fishing lamp
Test item Test condition Result
Lighting quality Voltage: 92%, 106% of 220V Lighting
Temperature: —10° C, 40° C
+1.6%
Voltage change Voltage: 90%, 110% of 220V o
+1.8%
On — off interval: 10 sec
On — off durability Number of time: 10,000 -0.5%
Temperature: —20° C
o ion durabili Ageing time: 2,000 hr 2 9%
peration durability Temperature: 25+ 10° C Bl
Effective light veloci Ageing time: 100 hr 99,9
ective light velocity Frequency & voltage: 60Hz / 220V 70
L . Ageing time: 100 hr
Effective light efficiency 44.6lm

Frequency & voltage: 60Hz / 220V
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Table 4. Comparison of fishing efficiency for squid
jigging

Number of catch (kg)
Experiment date Jaceun-ho Other boat for
compare

2009.09.23 495 245
2009.09.24 900 645
2009.09.25 225 165
2009.09.26 690 395
2009.09.27 690 180
2009.09.28 1,930 745
2009.09.29 370 85
2009.09.30 220 500
2009.10.01 795 600
2009.10.02 865 1,050
2009.10.03 695 335
2009.10.05 650 360
2009.10.06 555 155
2009.10.07 710 815
2009.10.11 965 1,280
2009.10.12 2,290 385
2009.10.13 750 635
2009.10.14 475 525
2009.10.15 565 400
2009.10.16 150 65
2009.10.17 1,180 1,265
2009.10.18 2,425 1,565
2009.10.19 2,180 1,225
2009.10.20 880 1,195
2009.10.21 1,305 1,165
2009.10.22 545 330
total 23,500 16,310
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Table 5. Comparison of fishing efficiency for squid jigging
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Fishing boat Days of fishing Catch (kg) Average catch

A) (B) (B/A)

Jaeeun — ho 29 14,065.5 484.7

Other boat for compare 7 2,952.0 421.7

Table 6. Comparison of fishing efficiency for hairtail angling

Fishing boat Days of fishing Catch (kg) Average catch

(A) (B) (B/A)

Useung — ho 27 4,539 168.1

Ilseung — ho 17 1,833 107.8

Other boat for compare 36 4,595 127.6
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Table 7. Consumption of electricity by experimental fishing boat

Fishing boat Before consumption Present consumption Cut down rate (%)
Jaceun — ho 120kW LED lamp 25kW, 30% 39.6

Metal lamp 120kW, 50%
Useung — ho 48kW LED lamp 15kW 68.8
Ilseung — ho 42kW LED lamp 15kW 64.3
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