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What is SEAFDEC? 

The Southeast Asian Fisheries Development Center (SEAFDEC) is an autonomous 

intergovernmental body established as a regional treaty organization in 1967 to 

promote fisheries development in Southeast Asia. 

Objectives 

SEAFDEC aims specifically to develop the fishery potential in the region through 

training, research and information services in order to improve the food supply by 

rational utilization of the fisheries resources in the region. 

Functions 

To achieve its objectives, the Center has the following functions: 

1. To offer training courses, and organize workshops and seminars in fishing 

technology, marine engineering, extension methodology, post-harvest 

technology, and aquaculture. 

2. To conduct research on fishing gear technology, fishing ground survey, post-

harvest technology and aquaculture, to examine problems related to the 

handling of fish at sea and quality control, and to undertake studies on the 

fishery resources in the region. 

3. To facilitate the transfer of technology to the countries in the region and to 

provide information materials to the print and non-print media, including the 

publication of statistical bulletins and reports for the dissemination of survey, 

research and other data on fisheries and aquaculture. 

Membership 

SEAFDEC membership is open to all Southeast Asian Countries. The Member 

Countries of SEAFDEC at present are Brunei Darussalam, Cambodia, Indonesia, 

Japan, Lao PDR, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and 

Vietnam. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

េត េត េត េត SEAFDEC SEAFDEC SEAFDEC SEAFDEC ជអវីជអវីជអវីជអវី????    

មជឈមណឌ លអភវិឌឍនជ៍លផលអសីុអេគនយ(៍SEAFDEC) គឺជសមគមអនតររដឋភបិលមយួ
ែដលេគបេងកតេឡងជអងគករសនធិសញញ តំបនក់នុងឆន ១ំ៩៦៧ េដមបែីកលមអករអភវិឌឍជលផល េន
កនុងតំបនអ់សីុអេគនយ។៍ 

េគលបំណងេគលបំណងេគលបំណងេគលបំណង    

SEAFDEC មនេគលបំណងជកល់កេ់ដមបអីភវិឌឍសកត នុពលជលផលកនុងតបំនត់ម     
រយៈករបណតុ ះបណត ល រសវរជវ និងេសវពត័ម៌ន េដមបអីភវិឌឍករផគតផ់គងម់ហូបអហរេដយករ
េរបរបស់របកបេដយវចិរណញញ ណៃនធនធនជលផលេនកនុងតំបន។់ 

តនួទីតនួទីតនួទីតនួទី 

េដមបសីេរមចបនតមេគលបំណង មជឈមណឌ លមនតនួទីដូចខងេរកម៖ 

១. ផតល់វគគបណតុ ះបណត ល នងិេរៀបចំសិកខ សល នងិរបជំុអំពីបេចចកវទិយជលផល វសិវកមម
សមុរទ វធិីសរសតផសពវផសយ បេចចកវទិយែកៃចន និងវរវីបបកមម 

២. ដកក់ររសវរជវអំពីបេចចកវទិយេនសទ កែនលងេនសទ បេចចកវទិយែកៃចន និងវរវីបបកមម 
េដមបពីិនិតយេមលបញហ ទកទ់ងនឹងករែថរកសរតីេនឯសមរុទ និងរតួតពិនិតយគុណភព 
និងអនុវតតករសិកសអំពីធនធនជលផលេនកនុងតំបន ់

៣. សរមបសរមួលេផទរបេចចកវទិយេទរបេទសកនុងតបំន ់ និងផតល់ពត័ម៌នទងំឯកសរេបះ
ពុមព និងមនិទនេ់បះពុមព រមួមនករេបះពុមពផសយសថិតសំិខន់ៗ  នងិរបយករណ៍
សរមបក់រផសពវផសយ ករអេងកត កររសវរជវ និងទិនននយ័ដៃទេទៀតអំពីករេនសទ 
និងវរវីបបកមម។ 

សមជិកភពសមជិកភពសមជិកភពសមជិកភព 

សមជិក SEAFDEC គឺេបកចំហចំេពះរបេទសេនកនុងតំបនអ់សីុអេគនយទ៍ងំអស់។ 
របេទសជសមជិកSEAFDEC នេពលបចចុបបនន គឺរបេទសរប៊ុយេណ កមពុជ ឥណឌូ េនសីុ ជប៉នុ 
ឡវ ម៉េឡសីុ មយ៉ីនម៉ ហវលីីពីន សឹងហបូរ ីៃថ និងេវៀតណម។ 
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Introduction 

The oil prices have soared worldwide over the year before last to last summer due to the rush for 

oil caused by economic development of emerging countries such as China and India, the political 

uncertainty of oil producing countries and the inflow of speculative money and the “Arabian light crude” 

which is index of crude in Asia including Japan, has set a record high of $139.72/barrel as of July 14th last 

year. Subsequently, the oil prices has dropped sharply with the world economy shrinking rapidly due to the 

financial crisis from the end of last year, and as of March 16th this year it priced $41.28 per barrel. However, 

considering the price trends over the past 30 years, the oil prices have still been high and it is expected that 

in the near future the demand for oil will go up due to the economic recovery. In addition to the aspects 

mentioned above, the price drop in crude will slow down the development of oilfield and another concern 

following this is the skyrocketing crude oil price. Steep rise in the price of crude oil has a grave impact on 

fishing industry. Above all, the cost of fuel in f capture fishery accounts for a large percentage of its cost, 

and due to the trends of consumers and the retail industries, it is not easy to pass the higher cost along to 

them. The percentage of fuel cost in the cost of production of the capture fishery accounted for 10-20 % 

until 2004, however in 2005 it accounted for over 20%, and this year at the fuel oil price peak, the 

percentage of fuel cost of deep-sea fishing, adjacent fishing of skipjack and tuna and squids-fishing fishing 

accounted for over 40%. Therefore, curbing consumption on fuel cost is a significant challenge from a 

business standpoint. Furthermore, it is necessary to revise the energy consumption structure of fishing 

industry, and also to make shift to energy saving industry which is not influenced by fuel price for the 

purpose of being able to respond to the future global environment problems and also to develop and 

maintain as a sustainable marine industry. Therefore, we “The Fisheries Research Agency “(hereinafter 

referred to as the “FRA”) have established the Research Committee of Saving Energy Technology in 

Fishing Industry (hereinafter referred to as the “Research Institute”) consisting of academic experts with a 

goal of considering the current condition of energy saving technology in the fishing industry including 

capture fishery and the desirable future direction of energy consumption. The Research Institute has formed 

3 research groups “Rationalization of energy utilization”, “LED introduction propulsion research” and 

“proper temperature management setting of fishery products” and has studied issues regarding the current 

condition and utilization of research and development of energy saving technology. In addition to that, the 

institute has made pamphlets towards the fisheries which explain the specific technical content and also has 

begun the process of figuring out the amount of carbon dioxide emissions which will become a basis for the 

future fishery in our country to be able to utilize the energy reasonably and effectively. This report compiles 

proposals for future efforts towards energy saving in the fishing industry as well as the result of studies 

from each research group.                                                   

March 18th, 2009 
              Fisheries Energy Technology Research Institute 

Chairperson Kiyoshi Inoue 
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េសចកតីេផតមេសចកតីេផតម  
 េនេលពិភពេលក តៃមលេរបងបនហកេ់ឡងខពស់ចបត់ងំពីឆន  ំ ២០០៦ េដយសរែតតរមូវករទិញេរបងេកន
េឡងេដយសរករអភវិឌឍេសដឋកិចចៃនរបេទសេជឿនេលឿន ដូចជរបេទសចិន ឥណឌ  េហយនេយបយមនិពិតរបកដ
របស់របេទសផលិតេរបង និងករហូរចូលលុយមនិរបកដ េហយតៃមលេរបងអរ៉ប ់“Arabian light crude” ែដលជះឥទធិ
ពលដល់តៃមលេរបងេនអសីុ រមួមនរបេទសជប៉ុនជេដម បនកំណតរ់តខពស់គឺ ១៣៩.៧២ដុលល រ កនុងមយួធុង កលពី
ៃថងទី១៤ ែខកកកដ ឆន ២ំ០០៨។ បនតបនទ បម់កេទៀត តៃមលេរបងបនធល ក់យ៉ងគំហុកជមយួនឹងេសដឋកិចចពិភពេលក
ធល កចុ់ះយ៉ងឆប់រហ័សេដយសរែតវបិតតិហិរញញ វតថុកនុងឆន ២ំ០០៨ េហយេរបងមនតៃមល៤១.២៨ ដុលល រ កនុងមយួធុង 
េនៃថងទី១៦ ែខមនិ ឆន ២ំ០០៩។ េទះបីជយ៉ងណកេ៏ដយ ករពិចរណអំពីនិនន ករតៃមលកលពី៣០ឆន មំុន តៃមល
េរបងេនែតខពស់ េហយវរតូវបនេគរពំឹងថេនេពលអនគតដ៏ឆបខ់ងមុខ តរមូវករេរបងនឹងេកនេឡងខពស់េដយសរ
ែតេសដឋកិចចដំេណ រេទរកសភពេដមវញិ។ បែនថមេទេលទិដឋភពែដលបនសរេសរខងេល ករធល កចុ់ះៃនតៃមលេរបង
េឆនឹងេធវឲយករអភវិឌឍៃនវស័ិយេរបងមនភពយឺតយ៉វ េហយបញហ បនទ បែ់ដលគួរឲយបរមភេនះគឺ ករេកនេឡងយ៉ង
គំហុកៃនតៃមលេរបង។ ករេកនេឡង Steep ៃនតៃមលេរបងេឆបនជះឥទធិពលអរកក់េលឧសសហកមមេនសទ។ តៃមល
ែដលបនចំណយេលេរបងកនុងករេនសទែដលមនភគរយខពស់ៃនតៃមលរបតិបតតិកររបស់វ េហយជទូេទចរតិអនកេរប
របស់ និងឧសសហកមមរយរង វមនិងយរសួលេទកនុងករឆលងកតត់ៃមលេកនេឡងចំេពះកតត ទងំេនះ។ រហូតដល់ឆន ំ
២០០៤ ភគរយៃនតៃមលេរបងៃនតៃមលសរុបរបស់ផលិតកមមៃនករេនសទែដលចបប់នពី១០ េទ២០% ប៉ុែនតកនុងឆន ំ
២០០៥ វចំណយេលសពី២០%  េហយតៃមលេរបងេកនខពស់កនុងឆន ២ំ០០៩ េហយភគរយៃនតៃមលេរបងចំណយកនុង
ករេនសទកនុងសមុរទទឹកេរជ ករេនសទរតី Skipjack និងរតី Tuna េនតំបនជ់ិតគន  និងករេនសទមកឹ ចំណយ
េលសពី៤០%។ ដូេចនះ ករទប់ករេរបរបស់េរបង គឺកររបឈមដច៏មបងមយួពីទសសនៈជំនួញ។ េលសពីេនះេទៀត វជ
ករចបំចក់នុងករែកែរបរចនសមពន័ធករេរបរបស់ថមពលៃនឧសសហកមមេនសទ េហយកេ៏ធវករផល ស់បតូរេទជ
ឧសសហកមមសនសសំំៃចថមពល ែដលមនិរងឥទធិពលេដយតៃមលេរបងសរមបេ់គលបំណងេឆលយតបនឹងបញហ បរសិថ ន 
កដូ៏ចជករអភវិឌឍ និងែថរកសឧសសហកមមសមុរទរបកបេដយនិរនតរភព។ ដូេចនះ េយង “ភន កង់ររសវរជវជលផល” 
(កនុងែផនកេនះសំេដេទេល FRA) ែដលបនបេងកតគណៈកមមកររសវរជវបេចចកវទិយសនសសំំៃចថមពលេនកនុង
ឧសសហកមមេនសទ (េនកនុងែផនកេនះសំេដេទេល “វទិយសថ នរសវរជវ”) រមួមនអនកជំនញែដលមនេគលេដៃន
ករពិចរណអំពីសថ នភពបចចុបបននៃនបេចចកវទិយសនសសំំៃចថមពលេនកនុងឧសសហកមមេនសទ រមួមនផលចបជ់ល
ផល និងែផនករអនគតៃនករេរបរបស់ថមពល។ វទិយសថ នរសវរជវបេងកតរកុមរសវរជវ៣រកុម រមួមនរកុម “ស
និទនកមមៃនករេរបរបស់ថមពល” “កររសវរជវករែណនកំរេរបរបស់អំពូលេនសទ LED” និង “ករកំណតក់រ
រគបរ់គងសីតុណហ ភពរតឹមរតូវៃនផលិតផលេនសទ” និងបនសិកសបញហ ែដលទកទ់ងនឹងសថ នភពបចចុបបនន និងករ
េរបរបស់ៃនកររសវរជវ និងអភវិឌឍៃនបេចចកវទិយសនសសំំៃចថមពល។ បែនថមេលេនះេទៀត វទិយសថ នបនផលិត
ចុលលលិខិតសតីពីជលផល ែដលពនយល់ពីបេចចកេទសជក់លក់ និងដំេណ រករៃនករគណនចំនួនបេញចញជតិកបូនឌី
អុកសីុត ែដលនឹងកល យជមូលដឋ នរគឹះសរមបឧ់សសហកមមនេពលអនគតេនកនុងរបេទសរបកបេដយេហតុផល និង
របសិទធភពៃនករេរបរបស់ថមពល។ របយករណ៍េនះចងរកងសំេណ សំុសតីពីករខិតខំរបឹងែរបងនេពលអនគត
េឆព ះេទរកករសនសសំំៃចថមពលកនុងឧសសហកមមេនសទ កដូ៏ចជលទធផលករសិកសរបស់រកុមរសវរជវនិមយួៗ។ 
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I. Actual condition of energy consumption of fishing vessels 

In the capture fishery, except for the gasoline used in outboard engine, most of the deep-sea and 

offshore fishing vessels use fuel oil A  and as for coastal fishing vessels they use fuel oil A and light oil. In 

2008 according to the study on global warming countermeasures in the field of agriculture, forestry and 

fisheries of the project to promote environment biomass (Ministry of Agriculture, Forestry and Fisheries of 

Japan), fuel consumption of the capture fishery in our country in 2005(except for gasoline, total amount of 

light oil and fuel oil A) is 2,160,000 kl-2,450, 000 kl. According to the annual statistics of resources and 

energy, the volume of sales of light oil in our country in 2005 was 42,180,000 kl, and that of fuel oil A was 

35,000,000 kl. Therefore, fuel consumption of capture fishery accounts for 2.8%-3.2% of the total amount 

of the sales volume of fuel oil A and light oil. 

Reflecting considerable reduction in the number of medium and large scale deep-sea and offshore 

fishing vessels, and fishery employees due to the aging of fishery employees and the downturn in the price 

of fish, fuel consumption of fishing vessels have continued to decrease every year. However, considering 

that the amount of gross domestic product in our country is 503,200,000,000,000 yen and the gross product 

of the fishing industry is 880,000,000,000 yen (the amount which is calculated on a product basis by 

economic calculation of Agriculture and Food related industry), therefore considering that the fishing 

industry accounts for only 0.17%, it can be said that the fishing industry is a fuel intensive-industry 

compared to other industries. 

II. Actual condition of energy saving technology by fishing vessels 

1. Visualization fuel consumption 

When considering about energy saving of fishing vessels, it is fundamental to first know the 

amount of fuel consumption of fishing vessels. Fishing vessels require complicated operational techniques 

for the purpose of fish haul and it is completely different from merchant vessels of which purpose is to 

simply carry products and people. For the reason that prime power inboard may vary greatly depending on 

the condition of the operation, the fuel consumption of main engine and auxiliary engine also undergo 

significant fluctuation. It is expected that the vessel operator will be aware of fuel cost and will make 

efforts to operate thinking about energy saving by setting fuel flow gauge in the main engine and the 

auxiliary engine and display the result in the bridge and machinery control room on a real time basis. 

In general, fuel flow gauge is set between fuel tank inside engine room and engine for both the 

main engine and auxiliary engine. In most engines, the amount of fuel oil sent to the engine by a pump is 

more than the amount of actual consumption, therefore some amount of oil return to fuel tank, therefore it 

is necessary to measure the flow volume both in the entrance and the exit of engine and calculate the 

difference as fuel consumption. Some of medium and large scale fishing vessels have flow devices which 

measures the fuel which pumps up from bottom tank to service tank, there are almost no fishing vessels 

which can display how much fuel is consumed on a real time basis, when the vessel is in operation. At this 

moment, flow gauge and display system which are easy to install to fishing vessels are not available, it is 
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I. សថ នភពបចចុ�បននៃនករេរ��រ�សថ់មពលរបសន់វេនសទ 
 េនកនុងផលចបជ់លផល េលកែលងែតករេរបរបស់េរបងសរមបម៉់សីុនេរកនវ(outboard engine) ែដល
ភគេរចនសរមបន់វេនសទកនុងសមុរទទឹកេរជ និងសមុរទខងេរក ែដលេរបរបស់េរបងម៉សីុនរបេភទ A (Fuel 
Oil A) ែដលេរបងរបេភទ fuel oil A and light oil arte រតូវបនេគេរបសរមបន់វេនសទតំបនេ់ឆនរ។ េយងតមករ
សិកសសតីពីរបតិវធិនកក់េកត ពិភពេលក(Global warming countermeasures) ែដលបនសិកសកនុងឆន ២ំ០០៨ កនុងវ ិ
ស័យកសិកមម រុកខ របមញ់ និងេនសទ តមរយៈគេរមងេលកសទួយបរសិថ នជីវម៉ស(environment biomass) (រកសួង
កសិកមម រុកខ របមញ់ និងេនសទ ៃនរបេទសជប៉ុន) ករេរបរបស់េរបងសរមបេ់នសទេនកនុងរបេទស កនុងឆន ២ំ០០៥ 
(េលែលងសរមបឥ់នទនៈ បរមិណសរុបៃនេរបង light oil និង fuel oil A) គឺមនចំនួនពី ២,១៦០,០០០kl េទ 

២,៤៥០,០០០kl។ ែផអកេលសថិតិរបចឆំន សំតីពី ធនធន និងថមពល ទំហំៃនករលកេ់របង light oil េនកនុងរបេទស កនុង
ឆន ២ំ០០៥ គឺ ៤២,១៨០,០០០kl និងេរបង fuel oil A គឺ ៣៥,០០០,០០០kl។ ដូេចនះករេរបរបស់េរបងសរមបក់រ
េនសទ គឺមនចំនួនពី ២.៨% េទ ៣.២% ៃនបរមិណសរុបៃនចំណុះេរបង light oil និង fuel oil A ែដលបនលក។់  
 ករឆលុះបញច ំងឲយេឃញពីករកតប់នថយចំនួននវេនសទធុនមធយម និងខន តធំ ែដលេនសទកនុងសមុរទទឹកេរជ 
និងកនុងសមុរទខងេរក និងអនកបេរមករងរេនសទទកទ់ងនឹងភពចស់ទំៃនបុគគលិកេនសទ កដូ៏ចជករនិយយពី
តៃមលរតី ករេរបរបស់េរបងរបស់នវេនសទអចបនតថយចុះេរៀងរល់ឆន ។ំ េទះបីជយ៉ងណកេ៏ដយ េដយសរថ
ផលិតផលសរុបកនុងរសុក [gross domestic product (GDP)] េនកនុងរបេទសគឺ ៥០៣,២០០,០០០,០០០េយន និង
បនមកពីឧសសហកមមេនសទ គឺ ៨៨០,០០០,០០០,០០០េយន (ករគណនែផអកេលផលិតផលជមូលដឋ នេដយ
ករគណនេសដឋកិចចៃនកសិកមម និងេសបៀងទកទ់ងនឹងឧសសហកមម) មនរតឹមែត ០,១៧% ប៉ុេណណ ះ េហយវេគអច
និយយបនថឧសសហកមមេនសទគឺជឧសសហកមមែដលេរបេរបងេរចនេបេរបៀបេធៀបេទនឹងឧសសហកមមដៃទេទៀ
ត។ 
 
II. សថ នភពបចចុ�បននៃនបេចចក�ទយសនសំសំៃចថមពលសរមបន់វេនសទ  

១. ទសសនៈ�សយ័ៃនករេរ��រ�សេ់រ�ង 
 ទកទ់ងេទនឹងករសនសសំំៃចថមពលៃននវេនសទ វជមូលដឋ នសំខន់េដមបដីឹងថចំនួនបឋមៃនករេរប
របស់េរបងរបស់នវេនសទ ែដលនវេនសទតរមូវឲយមនបេចចកេទសរបតិបតតិករសមុគសម ញ ជពិេសសកនុងករ
ទញយកផលចប់រតី ែដលអចខុសគន រសឡះពីនវជំនួញែដលងយរសួលកនុងករដឹកផលិតផល និងមនុសស។ 
េដយថកមល ងំសំខនក់នុងនវអចែរបរបួលខល ងំអរស័យេលរបេភទរបតិបតតិករ ករេរបរបស់េរបងរបស់ម៉សីុនធំ
(ម៉សីុននវ) និងម៉សីុនជំនួយកទ៏ទួលរងករែរបរបួលខល ងំែដរ។ វរតូវបនេគរពឹំងថករនីវដឹងពីតៃមលេរបង និងេធវឲយ
ករខិតខំរបឹងែរបងេដមបរីបតិបតតិករនវ នូវករសនសសំំៃចថមពលេដយកំណតក់រវស់សទងលំហូរេរបងេនកនុង
ម៉សីុនធំ និងម៉សីុនជំនួយ និងបងហ ញពត័ម៌នៃនែផនកខងេលនវ និងបនទបរ់តួតពិនិតយ ម៉សីុន េលមូលដឋ នេពល
េវលចបស់លស់។ 
 ជទូេទ របដបរ់តួតពិនិតយលំហូរេរបងរតូវបនេគដក់េនចេនល ះរវងធុងេរបងខងកនុងបនទប់ម៉សីុន និងម៉សីុន
ទងំពីរ គឺម៉សីុនធំ និងម៉សីុនជំនួយ។ េនកនុងម៉សីុនភគេរចន បរមិណេរបងបញជូ នេទម៉សីុនេដយឆលងកត់ករបូម 
គឺេរចនជងបរមិណេរបងែដលេរបរបស់ពិតរបកដ េនះមននយ័ថបរមិណេរបងខលះបនហូររតលបេ់ទធុងេរបងវ ិ
ញ។ ដូេចនះវជករចបំច់េដមបវីស់ែវងចំណុះលំហូរទងំពីរេនកនុងផលូវចូល និងផលូវេចញៃនម៉សីុន េហយគណនភព
ខុសគន ៃនករេរបរបស់េរបង។ នវេនសទខន តមធយម និងធំ ែដលមនឧបករណ៍បងហូរេរបងែដលបនបូមេឡងពីបត
ធុង េទធុងេផទរេរបង ប៉ុែនតនវេនសទេសទរែតទងំអស់មនិអចបងហ ញឲយេឃញបរមិណេរបងែដលេរបរបស់អស់កនុង
េពលេវលពិតរបកដ េនេពលែដលនវសថិតកនុងរបតិបតតិករ។ េពលេនះឧបករណ៍បងហូរេរបង និងរបពន័ធបងហ ញឲយ
េឃញែដលងយរសួលតេមលងេនកនុងនវេនសទ គឺមនិទនអ់ចេធវបនេនេឡយេទ ដូេចនះវបនរតូវេគផតល់អនុ
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recommended the fuel flow gauge which is easy to install to fishing vessels will be developed in the future. 

2. Trend of fuel consumption rate by fishing vessel engines 

Diesel engines used in fishing vessels are superior in terms of thermal efficiency among practical 

internal-combustion engines. Since 1970s energy crisis, research and development toward energy saving 

has continued and there has been an effort to reduce fuel consumption rate. 

However in 2005, global regulation against exhaust gas emission which is intended to reduce 

nitrogen oxide (NOx) for marine engines of which output are more than 130Kw was introduced, what’s 

more second emission control will start in 2012 requiring more reduction of nitrogen oxide and 

continuously there will be third emission control following this second control. In order to reduce nitrogen 

oxide, it is necessary to lower combustion temperature which will also lead to a decrease in thermal 

efficiency. The key point of technical development is to pass the emission control which will be even more 

reinforced in the future without deteriorating fuel consumption rate. 

3. Specific energy saving technology by fishing vessels 

Here I would like to explain about current condition of energy saving technology which is 

applicable to existing fishing vessels as follows. (1)Energy saving by operational technique, (2)Energy 

saving technology by proper re-equipping of hulls, (3)Energy saving technology by proper conversion of 

engine (4)Energy saving technology using fishing gear (5)Energy saving technology which is available 

at the time of vessel construction (6)Energy saving technology to be considered for the future 

(1) Energy saving by operational technique 

1) Slowing down (Control of navigation speed) 

This operational measure is applicable to all fishing vessels regardless of types of fisheries, size 

and hull forms. It needs output requiring propulsion which is approximately proportional to the cube of the 

speed of the vessels. Therefore, a slight decrease in speed will considerably reduce the output requiring 

propulsion and the fuel consumption will as well be reduced. 

This rule is applicable to the offshore or deep-sea fishing vessels which are called displacement 

type of fishing vessels. The length of these vessels is over 20m in length and the navigation speed is less 

than 13 knot. Practically, slowing down the speed when navigating the same distance will decrease the fuel 

consumption with the square of the corresponded speed approximately and it is due to the fact that the time 

which navigating requires will increase in proportion to the corresponded speed.  

On the other hand, most of the small size coastal fishing vessels are called semi-planing type 

fishing vessels with the length of less than 20m in length and the speed of over 14knot. Bow will be lifted 

up in case the speed is over 10 knot for these types of fishing vessels, when the vessel is in semi-planing 

condition. The rule of cube of the vessel’s speed does not apply for these types of the vessels. In this speed 

range, fuel consumption in a fixed distance is proportional to the speed, 

Slower speed will however, prolong the navigation time (days) which could increase fuel 
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សសន៍ថ របដបប់ងហូរេរបងែដលងយរសួលតេមលងកនុងនវេនសទនឹងអចរតូវេគអភវិឌឍនេពលអនគត។  

២. និនន ករអរតៃនករេរបរបស់េរបងៃនម៉សីុននវេនសទ 

 េនេពលម៉សីុនកំពុងដំេណ រករ ម៉សីុនម៉សូ៊តេរបកនុងនវេនសទ គឺរបេសរជងេគទកទ់ងនឹងរបសិទធភពៃន
ករផតល់កំេដ។ ចបត់ងំពីមនវបិតតិថមពលកនុងទសវតសរឆ៍ន ១ំ៩៧០s កររសវរជវ និងករអភវិឌឍមយួេឆព ះេទរកករ
សនសសំំៃចថមពលរតូវបនេគបញចុ ះបញចូ ល និងខិតខំរបឹងែរបងេដមបកីតប់នថយអរតៃនករេរបរបស់េរបង។ 

េទះបីជយ៉ងណក៏េដយ េនកនុងឆន ២ំ០០៥ និយត័កមមពិភពេលករបឆងំនឹងករសយភយឧសម័នែដលមន
េចតនេដមបកីតប់នថយនីរតូែសនអុកសីុត(NOx) សរមបម៉់សីុននវសមុរទែដលមនកមល ងំេលសពី ១៣០Kw។ 
បែនថមេលពីេនះេទៀត ចបបស់តីពីកររតួតពិនិតយករបញជូ នឲយេរបរបស់េលកទី២ នឹងចប់េផតមេនកនុងឆន ២ំ០១២ តរមូវឲយ
កតប់នថយឲយបនេរចននូវករសយភយនីរតូែសនអុកសីុត និងជបនតនឹងមនចបបរ់តួតពិ និតយករេរបរបស់េលកទី៣
េទៀត បនទ បព់ីចបបរ់តួតពិនិតយេលកទី២។ េដមបកីតប់នថយនីរតូែសនអុកសីុត វចបំច់េដមបបីនទ បសីតុណហ ភពចំេហះ
ែដលនឹងដឹកនផំងែដរេដមបកីរកតប់នថយឥទធិពលកំេដ។ ចំណុចសំខនស់រមបអ់ភវិឌឍនប៍េចចកេទស គឺទទួលយកករ
រតួតពិនិតយករសយភយែដលេគសងឃមឹថនឹងពរងឹងបនកន់ែតខល ងំេនេពលអនគត េដយគម នករេធវឲយចុះទបអ
រតករេរបរបស់េរបង។ 

៣. បេចចកវទិយសនសសំំៃចថមពលជក់លកស់រមប់នវេនសទ 

 សថ នភពបចចុបបននៃនបេចចកវទិយសនសសំំៃចថមពលែដលដកឲ់យអនុវតតចំេពះនវេនសទមនរសប់ រមួមនៈ 
(១) ករសនសសំំៃចថមពលេដយបេចចកេទសរបតិបតតិករ (២) បេចចកវទិយសនសសំំៃចថមពលេដយករែកទរមងក់រ
បំពកឧ់បករណ៍ៃននវបនរតឹមរតូវ (៣) បេចចកវទិយសនសសំំៃចថមពលេដយករែកម៉សីុនបនរតឹមរតូវ (៤) បេចចក
វទិយសនសសំំៃចថមពលសរមបក់រេរបរបស់ឧបករណ៍េនសទ (៥) បេចចកវទិយសនសសំំៃចថមពលែដលេកតមនេន
េពលសងសង់នវ (៦) បេចចកវទិយសនសសំំៃចថមពលែដលរតូវបនពិចរណសរមបអ់នគត។  

((((១១១១) ) ) ) ករសនសសំំៃចថមពលេដយបេចចកេទសរបតបិតតកិរករសនសសំំៃចថមពលេដយបេចចកេទសរបតបិតតកិរករសនសសំំៃចថមពលេដយបេចចកេទសរបតបិតតកិរករសនសសំំៃចថមពលេដយបេចចកេទសរបតបិតតកិរ    

 ១១១១) ) ) ) ករបនថយេលបឿន ករបនថយេលបឿន ករបនថយេលបឿន ករបនថយេលបឿន ((((កររតតួពនិតិយេលបឿននវចរកររតតួពនិតិយេលបឿននវចរកររតតួពនិតិយេលបឿននវចរកររតតួពនិតិយេលបឿននវចរ))))    

 ករវស់ែវងរបតិបតតិករេនះ គឺអនុវតតចំេពះរគប់នវេនសទទងំអស់េដយមនិគិតអំពីរបេភទេនសទ ទំហំ និង
រទងរ់ទយតួនវ។ វរតូវករកមល ងំរុញរចនែដលសមមរតនឹងេលបឿននវ។ ដូេចនះករធល ក់ចុះេលបឿនបនតិចបនតួចនឹង
កតប់នថយកមល ងំរុញរចន និងករេរបរបស់េរបងផងែដរ។  

 ចបបេ់នះអនុវតតបនសរមប់នវេនសទេនសមុរទខងេរក ឬសមុរទទឹកេរជ ែដលេគដឹងថជករផល ស់បតូរ
របេភទនវេនសទ។ របែវងនវទងំេនះែវងជង២០ម និងេលបឿននវចរតិចជង ១៣knots។ កនុងករ  អនុវតត 
េលបឿនថយចុះេនេពលែដលនវចរកនុងចមង យដូចគន នឹងកតប់នថយករេរបរបស់េរបងជមយួនឹងេទវគុណេលបឿនេសទរ
ែតរសបគន  ែដលតមពិតតរមូវករេពលេវលនវចរនឹងេកនេឡងកនុងសមមរតេលបឿន។ 

 មយ៉ងេទៀត នវេនសទតំបន់េឆនរទំហំតូចភគេរចន ែដលេគេហថរបេភទនវេនសទតូច (Semi- planning 
type of fishing vessels) ែដលមនរបែវងតិចជង ២០ម និងេលបឿនធំជង ១៤knots។ កបលៃនរបេភទនវេនសទ
ទងំេនះ ជទូេទេងបេឡងេនេពលែដលេលបឿនេលសពី ១០knots ជពិេសសេនេពលែដលនវសថិតកនុងសថ នភព
ៃននវេនសទតូច (semi-planning)។ ចបបេ់លបឿន (The rule of cube) មនិដកឲ់យេរបចំេពះនវរបេភទេនះេទ។ 
កនុងលំដបេ់លបឿនេនះ ករេរបរបស់េរបងរតូវបនកតប់នថយេដយសរេលបឿនធល កចុ់ះ េនេពលែដលចមង យមនសម
មរតេទនឹងេលបឿន។  

 េទះជយ៉ងណក៏េដយ កលណេលបឿនធល កចុ់ះវនឹងពនយរយៈេពលនវចរ (ចំនួនៃថង) ែដលអចេធវឲយករ
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consumption of auxiliary engine in proportion to time and also influence the fish catch. Therefore it is 

necessary to take these matters into consideration and select the proper speed. 

2) Reduction of vessels’ weight 

This technique is applicable to all fishing vessels but is especially effective for small fishing 

vessels. When the total vessel weight increases as fuel, fishing gear and catch increase, the displacement 

increases as well which will make the fuel consumption to rise with the increasing of the propulsion 

resistance. It is therefore recommended that unused fishing gear should be stored in onshore storage 

facilities and that the amount of fuel loaded in vessels be reduced in the necessary minimum. As for 

small-sized coastal fishing vessels, it is necessary to pay attention to the proper methods of loading fishing 

gear and fish catch to keep the trim of the vessels in proper condition and avoid excessive trim. Excessive 

trim in the bow or stern could lead to increased fuel consumption and deteriorate the sea keeping and 

maneuverability. 

3) Cleaning of hull, rudder and propeller 

This technology is applicable to all fishing vessels regardless of type of vessels, size and types of 

fisheries. Immediately after docking, the hull, stern, propeller and other parts should be kept clean. 

However as days go by, these parts could get dirty due to the attached algae, shellfish and other creatures 

making it difficult to sail at predefined speed because of increased friction drag which also increases the 

fuel consumption. Cleaning periodically will improve the situation, and if it is not possible to frequently 

dock the vessels, cleaning of the propellers by divers will surely show certain effects on the saving energy  

4) Proper utilization of controllable pitch-propeller 

Some fishing vessels which are operated offshore and in deep-seas such as trawl and tuna 

long-lines are equipped with controllable pitch-propeller. At the bridge of those fishing vessels, there is 

usually a control board to set the “propeller pitch” and “rotating speed”. Controlling the vessel speed 

merely by the pitch when the engine constantly rotates will significantly decrease the efficiency of the 

propeller while slowing down, and this could make fuel consumption to rise. Although this depends on the 

condition of the load on vessels, speed and condition of operation, reduction of fuel consumption can be 

expected by operating both pitch and rotating speed. In particular, it is encouraged that the vessel is 

operated with the proper setting while the “pitch” and “rotating speed” are controlled simultaneously 

according to the “operation manual” of controllable pitch-propeller which is provided by propeller 

manufacturers and shipyards. 

(2) Energy saving technology by proper remodeling of hulls 

1) Installation of bulbous bow 

The protruding bulb at the bow of a vessel just below the waterline is called a bulbous bow or bow 

bulb. The speed –length ratio of fishing vessels including offshore and deep-sea fishing vessels, is usually 

high, therefore wave making resistance (vessel resistance is generated by the formation of waves as the 
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េរបរបស់េរបងរបស់ម៉សីុនជំនួយេកនេឡងកនុងសមមរតេពលេវល និងជះឥទធិពលដល់ផលចប។់ ដូេចនះវចបំច់
កនុងករយកបញហ េនះមកពិចរណ និងេរជសេរ សេលបឿនរតឹមរតូវ។ 
 ២២២២) ) ) ) ករបនថយទមងនន់វករបនថយទមងនន់វករបនថយទមងនន់វករបនថយទមងនន់វ    
 បេចចកេទសេនះគឺអនុវតតចំេពះរគបន់វេនសទទងំអស់ ប៉ុែនតជពិេសសមនរបសិទធភពសរមបន់វ
េនសទតូច។ េនេពលែដលទមងនន់វសរុបេកនេឡង ដូចជេរបង ឧបករណ៍េនសទ និងផលចបេ់កនេឡង ករ
ផល ស់កែនលងកេ៏កនេឡងដូចគន ែដរ ែដលនឹងេធវឲយករេរបរបស់េរបងេកនេឡង ជមយួនឹងករេកនេឡងៃនករ
ទបទ់ល់នឹងកររុញរចនេទមុខ។ ដូេចនះវរតូវបនេគផតល់អនុសសនថ៍ ឧបករណ៍េនសទែដលែលងេរបរបស់
គួរែតទុកដកេ់នកនុងកែនលងសរមបទុ់កដកេ់នេលេគក និងបរមិណបនទុកេរបងេនកនុងនវគួរែតកតប់នថយឲយ
ដល់ករមតិអបបរម។  សរមបន់វេនសទតំបនេ់ឆនរតូចៗ វចបំចរ់តូវយកចិតតទុកដកចំ់េពះវធីិសរសតផទុក
ឧបករណ៍េនសទ និងរតីែដលចបប់ន េដមបរីកសសថ នភពនវឲយសថិតកនុងសថ នភពរតឹមរតវូ និងេជៀសវងករ
ផទុកេលសរបមណហួសេហតុ។  ករផទុកេលសរបមណហូសេហតុេនកនុងនវែផនកកបល និងកៃនស អចនឲំយករ
េរបរបស់េរបងេកនេឡង និងេធវឲយកនែ់តយ៉បេ់យនេនកនុងសមុរទ និងករេបកបរ។  
    ៣៣៣៣))))    ករសមអ តតួ ចងកូតករសមអ តតួ ចងកូតករសមអ តតួ ចងកូតករសមអ តតួ ចងកូត    និងសល បចរកនវនិងសល បចរកនវនិងសល បចរកនវនិងសល បចរកនវ    
 បេចចកវទិយេនះអនុវតតបនរគបន់វេនសទទងំអស់េដយមនិគិតអំពីរបេភទនវ ទំហំ និងរបេភទៃនករ
េនសទ។ ភល មៗបនទ បពី់េនះ តួនវ កៃនសនវ និងសល បចរក គួរែតរកសករសមអ ត។ េទះបីជយ៉ងណក៏
េដយ យូរៗេទកែនលងទងំេនះនឹងកខវកេ់ដយសរែតជបវ់រជិតិ (Algae), សតវេតង(Shellfish) និងសតវដៃទ
េទៀត(other creatures) ែដលេធវឲយពិបកកនុងករេធវដំេណ ររបស់នវេរពះែតកររងំសទះេដយកកិត េហយេធវ
ឲយករេរបរបស់េរបងេកនេឡងផងែដរ។ ករលងសមអ តជរបចនឹំងែកលមអសថ នភព េហយរបសិនជមនិអច
េធវបនសរមបន់វទងំមូលេទ ករសមអ តសល បចរកេដយអនកេបកបរនឹងបងហ ញរបសិទធភពយ៉ងរបកដេល ករ
សនសសំំៃចថមពល។  
    ៤៤៤៤))))    ករេរបរបស់រតឹមរតវូៃន ករេរបរបស់រតឹមរតវូៃន ករេរបរបស់រតឹមរតវូៃន ករេរបរបស់រតឹមរតវូៃន Controllable pitchControllable pitchControllable pitchControllable pitch----propellerpropellerpropellerpropeller 

នវេនសទខលះែដលរបតិបតតិករេនសមុរទខងេរក និងេនសមុរទទឹកេរជ ដូចជអនួអូស និងសនទូច
រនងរតី Tuna េគបំពកឧ់បករណ៍រតតួពិនិតយបិុចសល បចរក (controllable pitch-propeller)។ េនែផនកខងេលៃន
នវេនសទ ជេរឿយៗមនកែនលងរតតួពិនិតយ (control board) េដមបកំីណត ់ “propeller pitch” និង “rotating 
speed” ។ កររតតួពិនិតយេលបឿននវកំណតេ់ដយ pitch េនេពលែដលម៉សីុនវលិឆល ស់េថរ នឹងកតប់នថយ
របសិទធភពៃនសល បចរកេនេពលេលបឿនថយចុះ េហយវេធវឲយេកនេឡងនូវករេរបរបស់េរបង។ េទះបីជេនះ
អរស័យេលសថ នភពផទុកេលនវកេ៏ដយ េលបឿន និងសថ នភពរបតិបតតិករ ករកតប់នថយករេរបរបស់េរបង 
អចរតូវបនេគរពឹំងថេដយសរែតរបតិបតតិករទងំពីរ គឺ pitch និងេលបឿនឆល ស់ (rotating speed)។ ជ
ពិេសស វរតវូបនេគេលកទឹកចិតតឲយនវេនះរបតិបតតិករជមយួករតេមលងបនរតឹមរតូវ ខណៈែដល pitch និង
េលបឿនឆល ស់ (rotating speed) បនរតូវរតតួពិនិតយដំណលគន ទកទ់ងេទនឹងកររបតិបតតិករ “operation 
manual” ៃនControllable pitch-propeller ែដលផតល់េដយកែនលងផលិតសល បចរក និងកែនលងអ៊ូកប៉ល់។  

((((២២២២) ) ) ) បេចចកវទិយសនសសំំៃចថមពលេដយករែកទរមងគំ់រូតួនវបេចចកវទិយសនសសំំៃចថមពលេដយករែកទរមងគំ់រូតួនវបេចចកវទិយសនសសំំៃចថមពលេដយករែកទរមងគំ់រូតួនវបេចចកវទិយសនសសំំៃចថមពលេដយករែកទរមងគំ់រូតួនវ    
 ១១១១) ) ) ) ករតេមលងប៊លូបូបូល ករតេមលងប៊លូបូបូល ករតេមលងប៊លូបូបូល ករតេមលងប៊លូបូបូល ((((Installment of bulbous bow)Installment of bulbous bow)Installment of bulbous bow)Installment of bulbous bow)    

ដំុលយេចញេនកបលនវែដលសថិតេនេរកមបនទ តន់ធទឹក េគេហេឈម ះថ bulbous bow ឬដំុពក
កបល (bow bulb)។ េលបឿនៃននវេនសទ រមួទងំនវេនសទសមុរទខងេរក និងនវេនសទសមុរទទឹក
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vessel passes through the water) accounts for a large portion among the total resistance of the vessels. In 

order to reduce wave making resistance, giving large displacement volume to the edge of the bow is 

efficient, and in theory, it has become clear that it is better to increase the displacement volume in the edge 

of bow as the speed increases for the displacement type of vessels. Therefore, this technology is especially 

efficient for the vessels which are operated offshore and in deep-seas. 

Bulbous bow is specially constructed to give displacement volume to the edge of bow because the 

proper size depends on the speed-length ratio (square root ratio of speed and the length of vessel). As for 

the specific design and construction, there is a need to consult with research institutes, building shipyards, 

and design consultants capable of designing effective size and form. Since big waves occur in the water 

where the transverse area changes significantly, there is a need to smoothly put the installed parts of the 

bulbous bow and the main hull in order that the transverse area does not change significantly towards the 

direction of the length of vessels. Furthermore, in case the emerging bow hits the sea surface during big 

waves, the bulbous shapes making a cross-section surface would be able to prevent the vessel bottom from 

getting big damages and the other bulbous shapes could prevent any problems in the structural strength of 

the vessel when big waves are present in the ocean. 

In general, these methods are not effective for small-sized coastal fishing vessels due to the fact 

that these vessels should sail over a speed-length ratio of the bulbous bow to be effective. However, for 

some small-sized coastal fishing vessels, the bow has similar form and is used for the purpose of ensuring 

the buoyancy of the bow and increasing the length of the water line. 

Offshore and deep-sea fishing vessels which are not yet equipped with bulbous bows and those with 

bulbous bows that are not in proper form, could expect reduction in fuel consumption by equipping these 

vessels with bulbous bow or improving the form of their bulbous bows. 

2) Fins fitted forward of propeller  

This is a device which could enhance propulsion efficiency mainly for deep-sea and offshore 

fishing vessels. Several fins are attached in a radical fashion around the stern in front of propellers through 

which the hull attachment current fins commutate the flow into the propellers and also recover rotational 

energy.  As attachment position of the current plate, form, size and the number of alignment are related to 

the underwater form of the vessels depending on speed of vessels, it will be essential to pre-consider 

carefully about equipping vessels with current plate in consultation with appropriate research institutes, 

building shipyards, design consultants, and others. 

3) Shape refinement of the appendages of hull 

This is an efficient technology for the fishing vessels operated offshore and in deep-seas. There are 

many objects around hull creating vortex and making resistance. These objects are the attachments or 

appendages such as the skeg (skeg is an aggregate of a part located longitudinally at the center of the 

vessel’s bottom which is called “keel”, a fin looking object which sticks out from keel, and is so-attached so 

that vessels could be operated to go straight ahead) , bilge keel (a plate which is attached to the bottom of 
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េរជ គឺេលបឿនអរស័យេដយរបែវងនវ ដូេចនះវអចទបទ់ល់នឹងរលកបន (នវធននឹងរលកអរស័យេដយករ
បេងកតរូបរងរបស់វងយែរជកទឹក) ែដលែផនកមយួភគធំៃននវជែផនកែដលធន។ ទកទ់ងនឹងករធនរលក 
ករែកទរមងទំ់ហំកបលនវឲយធំទូលយគឺជឥទធពិលមយួ េហយេបតមរទឹសតី ករបេងកនទំហំែគមកបលនវលអ
ជង េនះេលបឿនរបស់វេកនេឡង។ ដូេចនះបេចចកវទិយេនះគឺមនរបសិទធភពយ៉ងពិេសសសរមបន់វែដល
របតិបតតិករេនសមុរទខងេរក និងេនសមុរទទឹកេរជ។  

ប៊ុលបូបូល (bulbous bow) ជពិេសសេគសងសងវ់េដមបផីតល់ករផល ស់បតូរទំហំែគមកបលនវរតឹមរតវូ
ែដលទកទ់ងនឹង speed-length ratio (េទវគុណ root ratio of speed និងរបែវងនវ)។ សរមបក់រេរៀបចំបលង់
ជកល់ក ់ និងសំណង ់ មនតរមូវករមយួទកទ់ងេទនឹងករពិេរគះជមយួវទិយសថ នរសវរជវ កែនលងសងសង់
នវ និងសមតថភពពិេរគះែផនកេរៀបចំបលងៃ់នទំហំែដលមនឥទធពិលេលករេរៀបចំបលង ់ និងករបេងកតរូបរងនវ។ 
េនេពលែដលមនរលកធំៗេនកនុងទឹកែដលជតំបនម់នករផល ស់បតូរជសំខនេ់នះ តរមូវករតេមលងែផនកប៊លុបូ
បូល (bulbous bow) ឲយបនរលូន និងែផនកតួសំខនរ់បស់នវែដលទកទ់ងនឹងតំបនផ់ល ស់បតូរេនះ មនិផល ស់បតូរ 
យ៉ងសំខនេ់ឆព ះេទមុខរសបតមទិសេដៃនរបែវងនវេទ។ មយ៉ងេទៀត េនេពលែដលកបលនវបុកបះ៉េទេល
ៃផទទឹកេនេពលមនរលកធំៗ រូបរងៃនប៊លុបូ(bulbous)បេងកតបនជែផនកឆលងកតៃ់ផទទឹកនឹងអចករពរបតនវ
មនិឲយមនករខូតខតធំដំុ និងរូបរងៃនប៊លុបូ(bulbous)ដៃទេទៀត អចករពរបញហ ខលះៗកនុងរចនសមពន័ធនវែបល
កៗេនេពលែដលមនរលកធំៗេនកនុងមហសមុរទ។  

ជទូេទ វធីិសរសតេនះមនិមនរបសិទធភពចំេពះនវេនសទតំបនេ់ឆនរតូចៗេទ តមពិតនវទងំេនះគួរ
ែតេបកបរបនេដយសរែតឥទធិពលៃនរបែវងរ៉ទីយ៉ូេលបឿន (speed-length ratio) ៃនកបលប៊លុបូនវ(bulbous 
bow)។ េទះបីជយ៉ងណកេ៏ដយ សរមបន់វេនសទតំបនេ់ឆនរតូចៗ កបលនវមនរូបរងរសេដៀងៗគន  និង
រតូវបនេគេរបរបស់សរមបេ់គលបំណងេធវឲយរបកដេពងកបលនវ និងរបែវងៃនបនទ តក់រមតិទឹកេកនេឡង។ 

នវេនសទេនសមុរទខងេរក និងសមុរទទឹកេរជែដលមនិទនប់នបំពកឧ់បករណ៍ប៊លុបូបូល
(bulbous bow) ែដលមនរូបរងរតឹមរតូវ គួរែតគិតដល់ករកតប់នថយករេរបរបស់េរបងេដយបំពកឧ់បករណ៍
ប៊ុលបូបូល (bulbous bow) ដល់នវទងំេនះ ឬកែ៏កលំអរូបរងៃនប៊លុបូបូល (bulbous bow)។ 

    ២២២២) ) ) ) បនទះបញឈរជំនួយសល បចរករុញេទមុខបនទះបញឈរជំនួយសល បចរករុញេទមុខបនទះបញឈរជំនួយសល បចរករុញេទមុខបនទះបញឈរជំនួយសល បចរករុញេទមុខ    ((((Fins fitted forward of propeller)Fins fitted forward of propeller)Fins fitted forward of propeller)Fins fitted forward of propeller)    
េនះគឺជឧបករណ៍ែដលអចបេងកនឥទធពិលកររុញរចនយ៉ងសំខនស់រមបន់វេនសទទឹកេរជ និងនវ

េនសទសមុរទេរក។ បនទះបញឈរមយួចំនួនរតូវបនភជ បក់នុង radical fashion េនជំុវញិកៃនសនវខងមុខសល ប
ចរកកតត់មតួនវភជ បេ់ទនឹងបនទះចរនតទឹកតួនវ េដមបផីល ស់បតូរលំហូរេទកនុងសល បចរក និងថមពលវលិរតលប់
េទមកជថមីេឡងវញិ។ េនកែនលងភជ បៃ់នបនទះចរនតទឹក (current plate ) រទងរ់ទយ ទំហំ និងចំនួនែដលតេរមៀប
ជជួរមនទំនកទំ់នងេទនឹងទរមងន់វេនកនុងទឹក និងេលបឿនរបស់នវ េហយវចបំចេ់ដមបគិីតពិចរណជមុន
យ៉ងរបុងរបយត័នអំពីឧបករណ៍នវ ជមយួនឹងបនទះចរនតទឹក (Current Plate) កនុងកររបឹកសជមយួវទិយសថ ន
រសវរជវសមរមយ សំណងអ់៊ូកប៉ល់ អនករបឹកសគរមូបលង ់និងអនកេផសងៗេទៀត។  

    ៣៣៣៣) ) ) ) ករែកទរមងប់ែនថមៃនតួករែកទរមងប់ែនថមៃនតួករែកទរមងប់ែនថមៃនតួករែកទរមងប់ែនថមៃនតួនវនវនវនវ    
េនះគឺជបេចចកវទិយដម៏នឥទធពិលមយួសរមបន់វេនសទរបតិបតតិករេនសមុរទេរក និងសមុរទទឹក

េរជ។ មនរបស់ជេរចនដកេ់នជំុវញិតួនវេដមបបីេងកតគំនួប និងករទបទ់ល់។ វតថុទងំេនះ គឺជករភជ ប ់ឬភជ ប់
បែនថម ដូចជ Skeg (Skeg គឺជបណតុ ំ ៃនែផនកែដលដកេ់នតមបេណត យចំកណត លបតនវ េគេហថ“េមបត 
នវ/Keel”  បនទះបញឈរមយួែដលបញឈរពីេមបតនវ(Keel) េហយភជ បេ់ទនឹងនវេនះអចឲយវរបតិបតតិករេទ



6 
 

hull’s side to reduce rolling. ), sonar, transducer of the fish-finder, and also the aperture of the side thruster. 

The function of these attachments will be relatively bigger since the hull of fishing vessel is smaller 

compared with that of large commercial vessels. Depending on the type of fishery, equipment such as 

propeller guard may be added. Propulsion resistance could be improved by refining the attachments to their 

proper forms along a streamline. 

As for large-scale purse seine fishing vessels, sonar and transducer of the fish finder which are 

scattered around the bottom of the vessel are re-equipped altogether within the framework of the hull on 

keel line. As the result, a certain amount of fuel is reduced.  

For long-line tuna fishing vessels, fuel consumption could be reduced by refining each form of the 

bilge keel, the transducer box of the fish-finder and anode protections on hull and rudder. However, in 

improving the transducer box of fish-finder, it is necessary to consider the improvement method carefully 

as there is a possibility of noise occurring in the fish-finder. This is due to the fact that air bubbles which 

are caused by the waves near the bow could flow into the transducer along the vessel’s bottom in the case 

of improperly improvement. 

(3) Energy saving technology by proper replacement of engine 

1) Replacement of engines 

This is a technology which is expected to be effective for small size coastal fishing vessels. 

The replacement from old engines to new ones may be necessary for small size coastal fishing 

vessels. Improvement in fuel consumption can be expected by replacing from old engines used over 10 

years to the new ones. Fuel consumption rate per out power may be improved, however, fuel consumption 

may increase in case of performance delivery at full capacity owing to the fact that the horse power of new 

engines is larger than that of old ones in general. There were cases that small size pole-and-line fishing 

vessels equipped with engines with 600 horsepower were using less than 300 horsepower in order to save 

fuel, estimating from measuring result of fuel consumption. Using engines of significant power with low 

load and bad fuel consumption rate for a long time is not only inconvenient in sides, fuel consumption and 

initial investment for replacement of engines, but it may also lead to the damage of engines due to low load 

injury. In case of new construction and replacement, selecting proper output engine is the most important 

thing in energy saving. 

2) Main engine drive of generator and other auxiliary machines 

Concerning generator of offshore and deep-sea fishing vessels, it is possible to save energy by 

driving on the main engine which has better fuel consumption rate compared to auxiliary engine. 

Transmission efficiency will improve by directly driving auxiliary machines such as refrigerator by main 

engine and auxiliary engine for that there is no electrical conversion. However, as direct-drive of 

refrigerator make the system complicated; it has been applied to only small proportion of deep-sea tuna 

long-line fishing vessels.  



 6  

មុខរតង)់ Bilge keel (ជបនទះែដលរតូវបនេគភជ បេ់ទចំេហៀងៃនបតនវេដមបកីតប់នថយភពឃលីងេឃល ង) សូ
ណ (sonar) របដបេ់មលរតី (transducer of the fish-finder) និងកែនលងបុកបះ៉ផងែដរ (aperture of the 
side thruster)។ មុខងរៃនឧបករណ៍ភជ បទ់ងំេនះនឹងមនទំនកទំ់នងកនែ់តធំេឡង េរពះថតួនវេនសទគឺ
តូចជង េបេរបៀបេធៀបឧបករណ៍ទងំេនះេទនឹងនវជំនួញធំៗ។ ែផអកេលរបេភទេនសទ ឧបករណ៍ដូចជ 
របដបក់រពរសល បចរក (Propeller guard) អចរតូវេគបែនថម។ ករធនកររុញេទមុខ (Propulsion 
resistance) អចរតូវបនែកលំអេដយករេធវឲយរបេសរេឡងវញិនូវឧបករណ៍ភជ បេ់ទទរមងរ់តឹមរតូវរបស់វតម
បេណត យែខសទឹក។  

សរមប់នវេនសទអនួហំ៊ខន តធំ សូណ( sonar) និងឧបករណ៍រកេមលរតី (transducer of the fish finder) 
ែដលពរងយេនជុំវញិបតនវ រតូវបនេគបំពកឧ់បករណ៍ជមយួគន កនុងបណត ញករងរៃនតួនវេនេលបណត យ
េមបតនវ (keel line)។ សរមបន់វេនសទសនទូចរនងរតី tuna ករេរបរបស់េរបងអចរតូវបនកតប់នថយេដយ
ករេធវឲយរបេសរេឡងវញិនូវទរមងន់ិមយួៗៃន bilge keel របអបឧ់បករណ៍ែសវងរករតី (transducer box fish finder) 
និងករេរបរបស់បនទះអលុយមយី៉ូម (use of corrosion proof aluminum board)។ េទះបីជយ៉ងណកេ៏ដយ កនុង
ករែកលំអវធិីសរសតៃនករជួសជុលរបដប់ែសវងរករតី វចបំចេ់ដមបពីិចរណករែកលំអវធិីសរសតយ៉ងរបុងរបយត័ន 
ដូចជមនសំេឡងេកតេឡងកនុងឧបករណ៍ែសវងរករតី (fish finder)។ តមពិតេនះេដយសរែតសថ នភពពពុះខយល់ 
(air bubble) ែដលបងកេឡងេដយរលកេនែកបរកបលនវអចហូរចូលេទកនុងឧបករណ៍ transducer តមបេណត យ
បតនវ។   

((((៣៣៣៣) ) ) ) បេចចកវទិយសនសសំំៃចថមពលេដយផល ស់បតូរម៉សីុនរតមឹរតវូបេចចកវទិយសនសសំំៃចថមពលេដយផល ស់បតូរម៉សីុនរតមឹរតវូបេចចកវទិយសនសសំំៃចថមពលេដយផល ស់បតូរម៉សីុនរតមឹរតវូបេចចកវទិយសនសសំំៃចថមពលេដយផល ស់បតូរម៉សីុនរតមឹរតវូ    
    ១១១១) ) ) ) ករផល ស់បតូរម៉សីុនករផល ស់បតូរម៉សីុនករផល ស់បតូរម៉សីុនករផល ស់បតូរម៉សីុន    
បេចចកវទិយេនះគឺរតូវបនរពំឹងទុកថនឹងមនរបសិទធភពសរមបន់វេនសទតំបនេ់ឆនរខន តតូច។ ករផល ស់បតូរ

ម៉សីុនចស់ជំនួសេដយម៉សីុនថមីមយួ គឺចបំច់ណស់សរមបន់វេនសទតំបនេ់ឆនរខន តតូច។ ករែកលំអកនុងករេរប
របស់េរបង អចរពំឹងថករជំនួសម៉សីុនចស់ែដលបនេរបរបស់េលសដប់ឆន  ំជំនួសេដយម៉សីុនថមីមយួ។ េទះបីជ
អរតករេរបរបស់េរបងកនុងមយួកមល ងំម៉សីុន (Per out-power) អចរតូវបនែកលំអក៏េដយ កក៏រេរបរបស់េរបង
របែហលជេនែតេកនេឡងកនុងករសំែដងផតល់ឲយសមតថភពតួនវ េរពះកមល ងំេសះៃនម៉សីុនថមី ជទូេទខពស់ជង
ម៉សីុនចស់។ ករណីចបំច់េគរយករណ៍ថនវេនសទ pole-and-line fishing ខន តតូច បំពកេ់ដយម៉សីុន៦០០
េសះ េរបរបស់កមល ងំតិចជង៣០០េសះ េដមបសីនសសំំៃចេរបង ករប៉នស់ម នេដយករវស់ែវងករេរបរបស់េរបង។ 
ករេរបរបស់ម៉សីុនកមល ងំខល ងំជមយួនឹងបនទុកតូច និងអរតករេរបរបស់េរបងែដលគម នរបសិទធភពសរមបរ់យះ
េពលែវង គឺមនិរតឹមែតគម នភពងយរសួលេលែផនកៃនករេរបរបស់េរបង និងទុនវនិិេយគសរមបប់តូរម៉សីុនប៉ុេណណ ះ
េទ ប៉ុែនតវអចនេំទរកករខូចខតៃនម៉សីុនែផនកេផសងេទៀត េដយសរែតករខូចរបេយជន៍បនទុកតូច។ កនុងករណីនវ
សងថ់មី ឬនវជំនួសថមី ករេរជសេរ សកមល ងំម៉សីុនបនរតឹមរតូវ គឺជេរឿងសំខនប់ំផុតែដលរតូវែតេធវេដមបបីនករសនសំ
សំៃចថមពល។  

    ២២២២) ) ) ) ម៉សីុនធ ំម៉សីុនធ ំម៉សីុនធ ំម៉សីុនធ ំនងិម៉សីុនជនំយួេផសងេទៀតនងិម៉សីុនជនំយួេផសងេទៀតនងិម៉សីុនជនំយួេផសងេទៀតនងិម៉សីុនជនំយួេផសងេទៀត    
ទកទ់ងនឹងម៉សីុនេភលងៃននវសមុរទេរក និងនវសមុរទទឹកេរជ វអចសនសសំំៃចថមពលេដយដំេណ រករ

ម៉សីុនធំែដលមនអរតករេរបរបស់េរបងលអរបេសរជងជំនួសម៉សីុនជំនួយ។ ឥទធិពលៃនករផល ស់បតូរ នឹងែកលំអ
េដយដំេណ រករម៉សីុនជំនួយេដយផទ ល់ ដូចជម៉សីុនបងកក េដយម៉សីុនធំ និងម៉សីុនជំនួយ ែដលគម នករេផទរអគគី
សនី។ េទះបីជយ៉ងណកេ៏ដយ ដំេណ រករេដយផទ ល់ៃនម៉សីុនបងកកអចេធវឲយរបពន័ធមនភពសមុគសម ញ វរតូវ
បនដកឲ់យអនុវតតែតចំេពះនវេនសទសនទូចរនងរតី Tuna សមុរទទឹកេរជខន តតូចប៉ុេណណ ះ។ កនុងករណីម៉សីុនេភលង
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In case generator is driven by main engine, it is important to keep the frequency constant. There 

are 2 ways to do so, one is the method of using the main engine in a constant rotation frequency and control 

the speed merely by controllable pitch propeller (CPP). Another method is to install constant frequency unit 

between main engine with variable rotation frequency and generator or behind the generator. As for the 

former method, if the propeller is rotating fast when navigating slow by tuna long-line fishing vessels, 

propeller efficiency will drop and will lead to increase in fuel consumption. Of the latter, when using 

constant frequency unit which maintains regular rotating frequency of generator by slipping electronically 

or mechanically, the transmission efficiency will be reduced, in case the main engine is in high rotative 

speed. This will lead to the increase in fuel consumption. There are models which ease negative effects by 

using 2-speed system.  Furthermore, as for thyristor inverter system which converts to constant frequency 

alternating current after commutating variable frequency alternating current, high transmission efficiency 

can be expected regardless of the number of rotations of main engine. However, it may be difficult to 

operate parallel with the generator driven by auxiliary engine. It is necessary to take measures against noise 

for measurement equipment and communication device for the reason that inverters cannot prevent 

electrical noise to generate.  

Energy saving of the drive of main engine is becoming less effective with the gap of fuel 

consumption between main engine and auxiliary engine shrinking compared to the past, although it depends 

on the output power of engines. Therefore, it is essential to consider comprehensive cost including 

reduction of maintenance cost and so forth by the main engine of generator being able to back up the 

auxiliary engine completely. Therefore, regarding auxiliary machines and the main engine drive, you need 

to consider the effects with technicians who are familiar with the system. 

3) Control of rotating speed of pump and other equipment by inverter 

Seawater coolant pumps which are used in main engines and auxiliary engines of offshore and 

deep-sea fishing vessels are driven at constant speed by three-phase induction motor. On the other hand, 

while the heat quantity of coolant water and lubrication oil which needs to be cooled may vary depending 

on the load condition of engines and equipment, in general certain amount of room in addition to the 

maximum value is selected for the pump capacity, and also provide cooling device with maximum flow. 

Using variable amount pump which is able to adjust the number of rotations and provide the required 

coolant water for heat discharge, is an effective power saving measurement. 

In particular, fuel consumption is reduced by methods as follows. It can be reduced by controlling 

the temperature difference in the doorway for coolant water by making the speed of motor which drives the 

coolant water pump of main engine adjustable by inverter regardless of the load of main engine. Second 

method is to control discharge pressure to be constant by making the speed of motor which drives coolant 

water pump of several auxiliary engines adjustable regardless of the number of operating auxiliary engines. 

It can be widely-applied by using similar methods such as trying to save energy by adjusting displacement 

water volume according to the decrease in the number of live bait fish from operations through making it 

possible to adjust the speed of the pump for warehouse to farm live bait at low temperature used in skipjack 
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រតូវបនដំេណ រករេដយម៉សីុនធំ វចបំចក់នុងកររកសលំនឹង ែដលអចេធវេទបនតមមេធយបយ២យ៉ងៈ មយួគឺជ
វធិីសរសតៃនករេរបរបស់ម៉សីុនធំេនកនុងកមល ងំឆន ស់េថរ (constant rotation frequency) និងរតួតពិនិតយរពំែដន
េលបឿនេដយឧបករណ៍រតួតពិនិតយបណតូ លដងសល បចរក (CPP) េហយវធិីសរសតេផសងេទៀត គឺេដមបតីេមលងេរហវកងេ់ថរ 
(constant frequency unit) រវងម៉សីុនធំ និងេរហវកង ់   រញ័ំរឆល ស់ (variable rotation frequency) និងម៉សីុនេភលង 
ឬខងេរកយម៉សីុនេភលង។ សរមបវ់ធិីសរសតទី១ របសិនេបសល បចរកឆល ស់រហ័សេនេពលែដលនវចរយឺតកនុងនវ
េនសទសនទូចរនងរតី Tuna ឥទធិពលសល បចរកនឹងធល កចុ់ះ េហយនឹងនេំទរកកំេណ នកនុងករេរបរបស់េរបង។ ចំេពះ
វធិីសរសតបនទ បេ់ទៀត េនេពលែដលេរហវកង់េថរ (constant frequency unit) រតូវបនេគេរបេដមបែីថទេំរហវកងឆ់ល ស់ 
(rotating frequency) របស់ម៉សីុនេភលងជរបចេំដយ slipping electronically or mechanically, របសិទធភពបញជូ ន
នឹងរតូវបនកតប់នថយ ជពិេសសេនេពលែដលម៉សីុនធំសថិតកនុងេលបឿនឆល ស់ខពស់។ េនះនឹងនឲំយេកនេឡងករេរប
របស់េរបង។ មនគំរូែដលអចបនធូរបនថយឥទធិពលអរកក់េដយករេរបរបស់របពន័ធេលបឿនពីរផលូវ (2-speed system) 
។ េលសពីេនះេទៀត សរមប់របពន័ធ thyristor inverter system ែដលផល ស់បតូរេទជចរនតជេរមសេរហវកង់េថរ 
(constant frequency alternating current) បនទ បពី់ករផល ស់បតូរចរនតជេរមសេរហវកងេ់ថរេផសងៗ (the variable 
frequency alternating current) របសិទធភពបញជូ នខពស់អចរតូវេគរពំឹងថមនិទកទ់ងនឹងចំនួនចរនតឆល ស់(rotations) 
របស់ម៉សីុនធំេទ។ េទះបីជយ៉ងណក៏េដយ វរបែហលជពិបកេដមបរីបតិបតតិករេរឿងេនះរសបជមយួនឹងម៉សីុនជំ
នួយ។ វក៏សំខនផ់ងែដរេដមបវីស់ទំហំរបឆងំសំេឡងេនកនុងឧបករណ៍វស់ែវង និងឧបករណ៍ទំនកទ់ំនង ពីេរពះ 
inverters មនិអចករពរករបេងកតសំេឡងអគគីសនីបនេទ។ 

ករសនសសំំៃចថមពលៃនដំេណ រកររបស់ម៉សីុនធំ កំពុងកល យជគម នរបសិទធភពេនេពលែដលចេនល ះៃនករ
េរបរបស់េរបងរវងម៉សីុនធំ និងម៉សីុនជំនួយរញួខលីេរបៀបេធៀបនឹងអតីតកល េទះជេនះពឹងែផអកេលកមល ងំម៉សីុនក៏
េដយ។ ដូេចនះ វសំខនណ់ស់កនុងករពិចរណេលតៃមលទូេទ (comprehensive cost) រមួទងំករកតប់នថយតៃមល
ែថទជំេដម េដយម៉សីុនធំៃនម៉សីុនេភលងអចគរំទម៉សីុនជំនួយទងំរសុង។ េលសពីេនះេទៀត វក៏មនេសចកតីរតូវ
ករេដមបវីយតៃមលឥទធិពលៃនម៉សីុនជំនួយ និងម៉សីុនធំេដយរបឹកសជមយួអនកបេចចកេទសែដលថនឹកនឹងរបពន័ធ។  

    ៣៣៣៣) ) ) ) កររតតួពនិតិយេលបឿនឆល ស់ៃនកបលបមូ នងិឧបករណ៍ដៃទេទៀតេដយកររតតួពនិតិយេលបឿនឆល ស់ៃនកបលបមូ នងិឧបករណ៍ដៃទេទៀតេដយកររតតួពនិតិយេលបឿនឆល ស់ៃនកបលបមូ នងិឧបករណ៍ដៃទេទៀតេដយកររតតួពនិតិយេលបឿនឆល ស់ៃនកបលបមូ នងិឧបករណ៍ដៃទេទៀតេដយ    inverterinverterinverterinverter    

ម៉សីុនបូបទឹកសមុរទរតជក់ (Seawater coolant pumps) ែដលេគេរបរបស់េនកនុងម៉សីុនធំ និងម៉សីុន
ជំនួយរបស់នវេនសទសមុរទេរក និងនវេនសទទឹកេរជ ែដលដំេណ រករកនុងេលបឿនេថរេដយម៉ូទ័រ៣ណត ់
(three-phase induction motor)។ ខណៈែដលបរមិណកំេដៃនទឹកថល  និងេរបងរអំិលែដលរតូវកររតជក់ អចែផអក
េលសថ នភពបនទុកេផសងៗគន ៃនម៉សីុន និងឧបករណ៍ ជទូេទបរមិណចបំចៃ់នបនទបក់នុងសថ នភពតៃមលខពស់រតូវបន
េរជសេរ សសរមប់សមតថភពបូម និងឧបករណ៍រតជក់ជមយួនឹងលំហូរអតិបរមគួរែតរតូវបនផតល់ឲយផងែដរ។ ករេរប
របស់កបលបូមទំហំេផសងគន  (variable amount pump) ែដលអចែកតរមូវចំនួនឆល ស់ និងផតល់តរមូវករទឹករតជក់
សរមបប់នថយកំេដ គឺជរបសិទធភពទំហំសនសសំំៃចថមពលមយួ។  

ជពិេសស ករេរបរបស់េរបងអចរតូវបនកតប់នថយេដយវធិីសរសត៖ (a) េដយកររតួតពិនិតយភពខុសគន
ៃនសីតុណហ ភពេនកនុងកែនលងេចញចូលសរមបទ់ឹករតជក់ និងករេធវឲយេលបឿនៃនម៉សីុនែដលដំេណ រករម៉សីុនបូមទឹក
រតជកៃ់នករេរបរបស់ករែកតរមូវម៉សីុនធំមនិពឹងពក់ inverter ៃនម៉សីុនធំ/សំខន់ និង (b) េដយកររតួតពិនិតយ
សមព ធថយចុះេដមបឲីយេនេថរ និងេធវឲយេលបឿនៃនម៉សីុនែដលដំេណ រករម៉សីុនបូមទឹករតជករ់បស់ម៉សីុនជំនួយមយួ
ចំនួនមនិពឹងពកក់រែកតរមូវៃនចំនួនរបស់ម៉សីុនជំនួយកំពុងរបតិបតតិករ។ ករេរបរបស់វធិីសរសតរសេដៀងគន ៃនករ
ពយយមេដមបសីនសសំំៃចថមពលេដយករែកតរមូវករផល ស់បតូរចំណុះទឹក អចដកឲ់យអនុវតតែផអកេលចំនួនថយចុះៃន
រតីនុយរស់េនកនុងកំឡុងរបតិបតតិករ និងេដយអចេធវវេដមបែីកតរមូវេលបឿនៃនម៉សីុនបូមទឹកពីឃល ងំេទចិញច ឹមរតីនុយ
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pole-and-line fishing, 

4) Improvement of power factor using phase advancing condenser 

It is a technology which is applicable and effective to both offshore and deep-sea fishing vessels. 

The loss of electric power in circuit is reduced to the square of electric current. For that time lag 

occurs between the changes of voltage and electric current, there will be a huge loss of electric power in 

case high current flows at low voltage. Therefore, setting a condenser (Phase advancing condenser) which 

is able to adjust time lag will reduce electric current and will ease loss of electric power. (Improve power 

factor) However, if the vessel does not have electric power loss from the time of new vessel constructed, 

setting phase advancing condenser will not have much improvement effect. When introducing the 

condenser, it is necessary to consult with experts for that proper condenser volume should be selected 

depending on the vessel and also that proper connection method should be chosen. 

(4) Energy saving technology for using fishing gear 

1) Low-resistance fishing gear 

This is an effective technology for trawl fishing vessels operated in offshore and deep-seas. The 

output power of the main engine while towing, is proportional to the resistance of fishing gear of trawler 

using such as trawling nets. Therefore, energy saving effects can be expected by reducing the resistance of 

the fishing gear. Nets of trawl fishing vessels are generally made of polyester. Using ultra high-strength 

polyester fiber which is 4 times as strong as the normal fiber in right places of the fishing gear will make 

the diameter of net twine thinner, and also by enlarging the mesh size of parts which do not have big 

influence on fishing such as the wing-like attachments, the resistance of the fishing gear could be reduced. 

This technique has been used in some offshore trawl fishing vessels and the energy saving effects had been 

confirmed. 

For small-sized coastal trawl fishing vessels, it is difficult to use less resistance fishing gear like 

the ones used in offshore trawl fishing vessels as of this moment, as thinner line is generally used for nets 

compared to deep-sea and offshore trawl fishing vessels, and it is difficult to find even thinner and proper 

sized ultra-high-strength fiber. However, alternative ways could be developed to reduce resistance such as 

enlarging the size of mesh of the parts like the wing-like attachments which do not have much influence on 

fishing. 

2) Operation of hydraulic pump and hydraulic system 

Many fishing vessels including offshore trawl fishing vessels are driven by hydraulic pump which 

is the source of power of the main engine for the fish catching machines such as the winch. Most of the 

hydraulic systems use circuit which is a combination of constant-volume motor and constant-volume pump. 

As pump is driven by the main engine, it discharges certain amount of oil. The winch drum adjusts the flow 

regulating valve in order to obtain the required rotations and provides the hydraulic motor with the 

necessary quantity of oil. Although excessive oil bypasses down the system, when oil is flowing inside the 
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រស់កនុងសីតុណហ ភពទប ែដលេគធល បប់នេរបេនកនុងករេនសទរតី Skipjack (skipjack pole-and-line fishing)។ 

    ៤៤៤៤) ) ) ) ករែកលំអថមពលេដយេរបរបស់ចហំយរតជក់ករែកលំអថមពលេដយេរបរបស់ចហំយរតជក់ករែកលំអថមពលេដយេរបរបស់ចហំយរតជក់ករែកលំអថមពលេដយេរបរបស់ចហំយរតជក ់   (phase advancing condenser(phase advancing condenser(phase advancing condenser(phase advancing condenser))))    
បេចចកវទិយេនះអចអនុវតតបន និងមនរបសិទធភពទងំពីរ ទងំនវសមុរទេរក និងនវសមុរទទឹកេរជ។ ករ

បតប់ងក់មល ងំអគគីសនីេនកនុងេសៀគវី(circuit) គឺរតូវបនកតប់នថយទំនកទ់ំនងេទនឹងទំហំចរនត។ ចបត់ងំពីេពលចរនត
ទបមនិដល់ករមតិេកតេឡងេនចេនល ះករផល ស់បតូរសមព ធអគគីសនី និងចរនត  នឹងមនករបត់បងយ៉់ងខល ងំៃនកមល ងំអគគី
សនី ជពិេសសេនេពលចរនតខពស់រតេ់នឯវ ៉ុលទប (flows at low voltage)។ ដូេចនះករតេមលងកុងដងស់ទរ័មយួ (a 
condenser) (phase advancing condenser) ែដលអចែកតរមូវេនេពលចរនតទប (the time lag) នឹងកតប់នថយ
កមល ងំអគគីសនី និងេធវឲយករបតប់ងក់មល ងំអគគីសនីកន់ែតតិច (ែកលំអកតត ថមពល)។ េទះបីជយ៉ងណកេ៏ដយ 
របសិនេបថមពលអគគីសនីបត់បងម់និេកតេឡងេនកនុងនវពីេពលែដលនវេទបសងថ់មី ករតេមលងកុងដង់សទ័រ 
(setting the phase advancing condenser) នឹងមនិមនឥទធិពលខល ងំកនុងករែកលំអកតត ថមពលេទ។ េនេពល
ែដលករែណនឲំយេរបកុងដង់សទរ័ វចបំច់ណស់េដមបពីិភកសជមយួអនកជំនញអំពីទំហំកុងដងស់ទ័ររតឹមរតូវ 
(proper condenser volume) េដមបេីរជសេរ សែដលពឹងែផអកេលនវ និងវធិីសរសតទំនក់ទំនងរតឹមរតូវែដលគួរែត
េរជសេរ សផងែដរ។  

((((៤៤៤៤) ) ) ) បេចចកវទិយសនសសំំៃចថមពលេដយេរបរបស់ឧបករណ៍េនសទបេចចកវទិយសនសសំំៃចថមពលេដយេរបរបស់ឧបករណ៍េនសទបេចចកវទិយសនសសំំៃចថមពលេដយេរបរបស់ឧបករណ៍េនសទបេចចកវទិយសនសសំំៃចថមពលេដយេរបរបស់ឧបករណ៍េនសទ    
    ១១១១) ) ) ) ឧបករណ៍េនសទករមតិធនទបឧបករណ៍េនសទករមតិធនទបឧបករណ៍េនសទករមតិធនទបឧបករណ៍េនសទករមតិធនទប    (Low-resistance fishing gear) 

េនះគឺជបេចចកវទិយមយួែដលមនរបសិទធភពសរមបន់វេនសទអនួអូសរបតិបតតិករេនសមុរទខងេរក និង
សមុរទទឹកេរជ។ ករធនៃនឧបករណ៍េនសទៃននវេនសទអនួអូស ដូចជ ករអូសសំណញ់អនួគឺមនសមមរត
េទនឹងកមល ងំៃនម៉សីុននវ (ម៉សីុនធំ) េនេពលអូសអនួ។ ដូេចនះ ឥទធិពលៃនករសនសសំំៃចថមពលអចរពំឹងបន
េដយករកតប់នថយករមតិធនៃនឧបករណ៍េនសទ។ សំណញ់របស់នវេនសទអនួអូស ជទូេទេធវអំពីនីឡុងសវិត 
(polyester) ។ ករេរបរបស់សរៃសនីឡុងសវិត (ultra high-strength polyester fiber) ែដលសវិតេសមបនួដងៃន
សរៃសធមមត ែដលឧបករណ៍េនសទរតឹមរតូវនឹងេធវឲយអងកតផ់ចិតៃនសំណញ់រតបញ់បញចួ លសរៃសឆម រៗ នឹងេដយ
ពរងីកទំហំសំណញ់ៃនែផនកែដលមនិមនឥទធិពលខល ងំេលករេនសទ ដូចជែផនកសល បអនួ (wing-like attachments) 
ករមតិធនរតូវបនកតប់នថយ។ បេចចកេទសេនះរតូវបនេគេរបរបស់េនកនុងនវេនសទអនួអូសសមុរទខងេរកមយួ
ចំនួន និងរបសិទធភពៃនករសនសសំំៃចថមពលរតូវបនេគបញជ ករ់បប។់  

សរមប់នវេនសទអនួអូសតំបនេ់ឆនរខន តតូច វពិបកកនុងករេរបរបស់ឧបករណ៍េនសទករមតិធនតៃមលទប 
(low-value resistance fishing gear) ដូចជឧបករណ៍េនសទែដលេរបរបស់េនកនុងនវេនសទអូនអូសសមុរទ
េរក ដូចកនុងេពលេនះ ែខសឆម រៗជទូេទេគេរបសរមបសំ់ណញ់េធៀបេទនឹងនវសមុរទទឹកេរជ និងនវេនសទអូន
អូសសមុរទេរក េហយវពិបកកនុងករែសវងរកសរៃសអំេបះេសតងឆម រៗ និងសរៃសអំេបះសវិតករមតិខពស់ (even 
thinner and proper sized ultra-high strength fiber)។ េទះបីជយ៉ងណកេ៏ដយ មេធយបយេផសងអចរតូវបន
អភវិឌឍេដមបកីតប់នថយករមតិធន ដូចជករពរងីកទំហំសំណញ់េនែផនកខលះ ដូចជែផនកសល បអនួ (wing-like 
attachments) ែដលមនិមនឥទធិពលខល ងំេលករេនសទ។ 

    ២២២២) ) ) ) របតបិតតកិរម៉សីុនបមូទកឹ នងិរបពន័ធម៉សីុនបមូទកឹរបតបិតតកិរម៉សីុនបមូទកឹ នងិរបពន័ធម៉សីុនបមូទកឹរបតបិតតកិរម៉សីុនបមូទកឹ នងិរបពន័ធម៉សីុនបមូទកឹរបតបិតតកិរម៉សីុនបមូទកឹ នងិរបពន័ធម៉សីុនបមូទកឹ    
នវេនសទជេរចនរមួទងំនវេនសទអនួអូសសមុរទេរក រតូវបនដំេណ រករេដយម៉សីុនបូមទឹក 

(hydraulic pump) ែដលជរបភពថមពលម៉សីុនធំសរមប់ម៉សីុនចប់រតី ដូចជរបដប់ខរ។ ភគេរចនៃនរបពន័ធ
កមល ងំទឹក (hydraulic system) េរបរបស់េសៀគវី (circuit) ែដលគឺជកររមួបញចូ លគន ៃនម៉ូទរ័ទំហំេថរ (constant-
volume motor) និងម៉សីុនបូមទឹកទំហំេថរ (constant-volume pump)។ ម៉សីុនបូមទឹកដំេណ រករេដយម៉សីុនធំ វ
បេញចញេចលបរមិណេរបងម៉សីុនធំ។ ម៉សីុនខរ/េរតយ (winch drum) ែកតរមូវលំហូរកនុង វ៉នេដយសរែតមន
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pipes, the result is loss of energy. In general, loss of energy can be reduced when pumps are equipped with 

enough room for the volume of hydraulic motor and lower the discharge volume of pumps by reducing the 

number of rotations of the main engine. Using constant pressure and variable amount of oil for the 

hydraulic pump system which only provides necessary quantity of oil for the hydraulic motor, will not 

result in loss of energy as mentioned above and thus energy could be saved. 

(5) Energy saving technology which is available to contemplate the construction of a new 

fishing vessel  

1) High efficiency propulsion system such as contra-rotating propellers 

Large-scale purse seine fishing vessels “Nippon-Maru”, for example, is equipped with a tandem of 

propulsion device such as main engine-driven propeller and electric motor-driven propeller in rudder, 

which are fitted facing each other. The device is one of the contra-rotating type propeller and propulsion 

efficiency improved by rear propeller recovering the rotating energy generated by the main engine drive 

propeller. This system can be used as stern thruster by operating the rudder with electric motor drive 

propeller while fishing. Establishing a method of using tandem propulsion device during fishing operation 

and navigation, and also analyzing the maintenance cost of the system, are should be clarified in the future. 

2) Double reduction of main engine 

In fixed-pitch propellers for trawl fishing vessels of which loading depends on whether it is 

navigating or trawling, and for set net fishing vessels which have huge gap between the ballast or when it is 

fully loaded, these propellers are so-designed as to avoid the engine from being in a torque rich situation. 

Adapting two-stage deceleration system will make it possible to select the number of rotations 

according to the propulsion resistance of two different situations, such as when it is navigating or when it is 

trawling (or in case the vessel is fully loaded). In this way, without using expensive controllable pitch 

propeller, it is possible to drive the vessel efficiently as well as optimize the engine performance without 

overloading, which will subsequently result in energy saving. 

3) Cost saving by using economical oils such as C-heavy oil and AC-blend oil 

Using C-heavy oil which is cheaper than fuel oil A (fuel oil C costs about 80% of fuel oil A in 

Japan) or using AC-blend oil which is a mix of fuel oil C and fuel oil A is expected to save on costs. Fuel 

oil C is made from the residue of gasoline, heating oil and light oil refined from crude oil, although 

sometimes showing large variations in its form due to the refinement method and the type of crude oil used. 

Fuel heater is necessary to make fuel oil C thick, and since fuel oil C includes many foreign substances and 

impurities, centrifugal cleaning equipment is necessary to get rid of such substances before using fuel oil C. 

This requires a lot of energy while the proportion of CH could be high compared with that of fuel oil A 

which increases the carbon-dioxide emission. Moreover, it is also necessary to consider the increasing 

amount of hazardous substances such as NOx and sulfur oxide (Sox) in the emissions and particle matters. 

When starting and stopping the engine, and in case of low loading, using fuel oil C should be 
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តរមូវករឆល ស់គន  និងផតល់កមល ងំទឹកជមយួនឹងបរមិណចបំចៃ់នេរបងម៉សីុន។ េទះបីជយ៉ងណក៏េដយ េរបង
ម៉សីុនេរចនហួសរបមណេហៀរេចញពីរបពន័ធ េនេពលែដលេរបងម៉សីុនកំពុងហូរេនកនុងបំពង ់ លទធផលគឺបតប់ងថ់
មពល។ ជទូេទ ករបតប់ង់ថមពលអចកតប់នថយេនេពលម៉សីុនបូមទឹករតូវបនបំពក់ឧបករណ៍ជមយួនឹងបនទប់
រគបរ់គន់សរមបទ់ំហំម៉ូទ័របូមទឹក និងទបជងទំហំបេចចញេចលៃនម៉សីុនបូមទឹកេដយកតប់នថយចំនួនឆល ស់ៃន
ម៉សីុនធំ (ម៉សីុននវ)។ ករេរបរបស់សមព ធេថរ និងបរមិណែរបរបួលៃនេរបងម៉សីុនសរមបរ់បពន័ធបូមទឹកែដលផត
ល់ឲយែតបរមិណចបំច់ៃនេរបងម៉សីុនសរមបម់៉ូទ័របូមទឹក នឹងមនិបងហ ញលទធផលកនុងករបតប់ង់ថមពលដូចបន
េពលខងេលេទ ដូេចនះេហយេគគួរែតសនសសំំៃចថម  ពល។ 

((((៥៥៥៥) ) ) ) បេចចកវទិយសនសសំំៃចថមពលេនេពលសងសងន់វថមីបេចចកវទិយសនសសំំៃចថមពលេនេពលសងសងន់វថមីបេចចកវទិយសនសសំំៃចថមពលេនេពលសងសងន់វថមីបេចចកវទិយសនសសំំៃចថមពលេនេពលសងសងន់វថមី    
    ១១១១) ) ) ) របពន័ធរបសិទធភពកមល ងំរុញខពស់ដូចជរបពន័ធសល បចរករបពន័ធរបសិទធភពកមល ងំរុញខពស់ដូចជរបពន័ធសល បចរករបពន័ធរបសិទធភពកមល ងំរុញខពស់ដូចជរបពន័ធសល បចរករបពន័ធរបសិទធភពកមល ងំរុញខពស់ដូចជរបពន័ធសល បចរក    (contra-rotating propellers) 

នវេនសទអនួហំ៊ខន តធំ ដូចជ Nihon Maru រតូវបនេគបំពកជ់មយួនឹងឧបករណ៍រុញរចនពីេរកយដូចជ
ម៉សីុនធំសល បចរកដំេណ រករ និងម៉ូទរ័េអឡិចរទិចសល បចរកដំេណ រករ ែដលេគបំពកម់ុខេទរកគន ។ មនសល បចរក
ឆល ស់ផទុយគន  (contra-rotating propellers) និងឥទធិពលរុញរចនែកលំអេដយសល បចរកខងេរកយរបមូលលំហូរ
ឆល ស់ែដលកមល ងំសល បចរកដំេណ រករេដយម៉សីុនធំ/ម៉សីុននវ។ របពន័ធេនះអចេគេរបរបស់ជកមល ងំបុកចូល
េដយករឆល ស់កមល ងំរុញចូលជមយួនឹងឧបករណ៍អគគីសនីរុញរចនេទមុខេនេពលនវេនសទអនួហំ៊ខន តធំកំពុង
របតិបតតិករ។ ករបេងកតវធិីសរសតមយួៃនករេរបរបស់កមល ងំរុញរចនពីេរកយកនុងកំឡុងេពលរបតិបតតិករ និងនវចរ
ណ៍ និងករវភិគតៃមលែថទផំងែដរ គឺជកររបឈមសរមបស់កមមភពពិនិតយបញជ កន់េពលអនគតៃនវធិីសរសតេនះ។ 

    ២២២២) ) ) ) ករបនថយពរីដងៃនម៉សីុនធំករបនថយពរីដងៃនម៉សីុនធំករបនថយពរីដងៃនម៉សីុនធំករបនថយពរីដងៃនម៉សីុនធំ    
េនកនុងសល បចរក fixed-pitch propellers សរមបន់វេនសទអនួអូសែដលករផទុកអរស័យេលថ េតវកំពុង

េធវនវចរ ឬកំពុងអសួអូន េហយសរមបន់វេនសទមងពក់ (set net fishing) ែដលមនចេនល ះធំរវងកូនសណតូ នេធវ
ឲយលិច (ballast) ឬេនេពលវផទុកេពញ សល បចរកទងំេនះ េគេរៀបចំបលង់េឡងធមមតេដមបេីជៀសវងម៉សីុនពីសថ នភព
បងវិលខល ងំ( a torque rich situation)។  

ករសំុនឹងរបពន័ធបងអង់េលបឿនពីរដំណកក់ល (Adapting two-stage deceleration system) នឹងេធវឲយវអច
េរជសេរ សចំនួនៃនករឆល ស់ទកទ់ងនឹងករមតិធនរុញេទមុខៃនសថ នភពពីរេផសងគន  ដូចជេនេពលែដលវកំពុងេធវ
នវចរ ឬក៏េនេពលែដលកំពុងអសួអនួ (ឬកនុងករណីនវផទុកេពញ)។ តមវធិីេនះ េដយមនិេរបរបស់ឧបករណ៍រតួត
ពិនិតយសល បចរក (expensive controllable pitch propeller) វអចដំេណ រករនវរបកបេដយរបសិទធភពដូចែដល
ដំេណ រករម៉សីុនបនលអេដយមនិផទុកេលស។  

    ៣៣៣៣) ) ) ) ករសនសសំំៃចតៃមលេដយេរបរបស់េរបងមនតៃមលសមរមយដូចជករសនសសំំៃចតៃមលេដយេរបរបស់េរបងមនតៃមលសមរមយដូចជករសនសសំំៃចតៃមលេដយេរបរបស់េរបងមនតៃមលសមរមយដូចជករសនសសំំៃចតៃមលេដយេរបរបស់េរបងមនតៃមលសមរមយដូចជ    CCCC----heavy oil and ACheavy oil and ACheavy oil and ACheavy oil and AC----blend oilblend oilblend oilblend oil    
ករេរបរបស់េរបងម៉សីុនធងន់ C-heavy oil ែដលេថកជងេរបងរបេភទ Fuel oil A (Fuel oil C ៃថលរបែហល

៨០% ៃនេរបង Fuel oil A េនកនុងរបេទសជប៉ុន) ឬេរបរបស់េរបងរបេភទ AC-blend oil ែដលលយបញចូ លរវងេរបង 
Fuel oil C និងេរបង Fuel oil A គឺរតូវបនេគេជឿជកថ់បនសនសសំំៃចតៃមលចំណយ។ េរបងរបេភទ Fuel oil C េគផ
លិតេឡងពីសំណល់េរបងម៉សីុនេកត  (heating oil) និងេរបងម៉សីុនរសល (light oil) ចរមញ់ពីេរបងេឆ េទះបីជ
េពលខលះបងហ ញពីករែរបរបួលខល ងំេនកនុងទរមងរ់បស់វេដយសរែតវធិីសរសតចរមញ់ និងរបេភទៃនេរបងេឆែដល
េរបរបស់ក៏េដយ។ េរបងេកត  (Fuel heater) គឺសំខនវ់េធវឲយេរបង Fuel oil C ខប់ េហយចបត់ងំពីេរបង Fuel oil 
C ែដលមនសរធតុ និងភពមនិសុទធពីបរេទសេរចន ឧបករណ៍សមអ តម៉សីុន (centrifugal cleaning equipment) 
ចបំចរ់តូវេគេរបេដមបកីំណត់សរធតុទងំេនះមុននឹងេរបរបស់េរបង Fuel oil C។ មនតរមូវករថមពលដេ៏រចនេនះ
ខណៈែដលសមមរតៃនកបូនអុីរតូែសន CH អចខពស់េរបៀបេធៀបនឹងេរបងរបេភទ Fuel Oil A ែដលបេងកនករ
បេញចញកបូនឌីអុកសីុត។ មយ៉ងវញិេទៀត វកសំ៏ខនផ់ងែដរកនុងករពិចរណអំពីករេកនេឡងចំនួនៃនសរធតុបងក
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switched to fuel oil A. Engine parts including fuel valve are expected to become run down faster than usual. 

Nonetheless, past records have indicated the use of fuel oil C for 500-ton class domestic vessels. However, 

considering the facility aspect of the engine room, this fuel oil must have been possibly introduced only to 

large-scale fishing vessels. Maintenance cost and increase of labor or crew members should be taken into 

account in determining the economic efficiency therefore, verification test using large-scale fishing vessels 

is essential. In addition, the acquisition route of fuel oil C should also be considered (in general, AC-blend 

oil cannot be acquired in Japan). 

The use of fuel oil C was introduced in the 2-year plan (2008 to 2009) of the “Project to urgently 

substantiate the cost-saving technology in fishing vessels” by the Fisheries Agency’s “Technology 

development project towards appealing fishing industry 

(6) Energy saving technology to be considered in the future 

1) fishing vessels with sail-assisted propulsion  

When the prices of fuel rise, the idea of using wind energy by setting the navigating equipment in 

fishing vessels ,that is, a fishing vessel with sail-assisted propulsion, is usually proposed. However, this 

idea has never become widely-used except for special fishing vessels such as small trawler. Because there 

are many demerits in using a sail for fishing vessels and those demerits may eliminate the fuel savings 

gained by using a sail. The demerits could include the fact that simple sail navigating equipment will make 

it complicated to sail handlings and an automatic sail control system will increase the initial cost. It will 

also cause problems such as increased maintenance cost, the sail hindering the vision of crew, and 

narrowing down the working deck space. 

An ocean-going long-line tuna fishing vessel equipped with cybernated hard sail was constructed 

in mid 1980s with the aid of Nippon Foundation, but it is not sure whether such fishing vessel still uses the 

sail. Domestic vessels which were constructed with the same concept are still operating but the sails have 

been removed. Nevertheless, for large-scale commercial vessels, equipment which resembles a kite which 

is called a “kite sail” has been proposed, but this was found to be difficult to introduce to fishing vessels. 

Depending on both the wind velocity and the wind direction relative to the vessel’s course (wind speed and 

wind direction against to the vessel during operation), the equipment could require more fuel. In addition, it 

is difficult to get the same speed as the conventional speed by wind energy for high-speed coastal fishing 

vessels. 

Recently, simple rig using soft sail made of cloth was tried to be introduced for ocean going 

long-line tuna fishing vessels. The reports is discussed on the selection system of most appropriate 

meteorological course in order to gain the maximum wind energy. However, this concept is still to be 

introduced in the fishing industry. Utilization of wind energy is an important research project as it is a 

propulsion device which does not depend on fossil fuel. 
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េរគះថន ក ់ (hazardous substance) ដូចជនីរតូែសនអុកសីុត (NOx) និងសុ៊លហវួអុកសីុត(Sox) េនកនុងបញហ សយ
ភយ និងចុណណ ភគ។  

េនេពលចប់េផតម និងបញឈប់ម៉សីុន និងកនុងករណីបនទុកទប ករេរបរបស់េរបង Fuel oil C គួរែតបតូរេទេរប
របស់េរបង Fuel Oil A វញិ។ ែផនកម៉សីុន រមួមនវ៉នបិទេបកេរបង បនរតូវេគរពឹំងថនឹងកល យជដំេណ រករចុះទប
រហ័សជងធមមត។ យ៉ងណក៏េដយ កំណតរ់តពីមុនបងហ ញពីករេរបរបស់េរបង Fuel oil C សរមបន់វកនុងរសុក 
ថន ក៥់០០េតន។ េទះបីជយ៉ងណក៏េដយ ករពិចរណពីលកខណៈទទួលខុសរតូវៃនបនទបម៉់សីុន េរបងេនះបន
រតូវេគែណនសំរមបែ់តនវេនសទខន តធំប៉ុណណ ះ។ ករចំណយេលករែថទ ំ និងករេកនេឡងពលកមម ឬសមជិក
នវកិ គួរែតរតូវបនេគដក់េទកនុងករទទួលខុសរតូវកនុងករកំណតរ់បសិទធភពេសដឋកិចច េហយករេលកបញជ ក់ករេរប
របស់សកលបងនវេនសទខន តធំ គឺជករងរសំខន។់ បែនថមេលេនះេទៀតផលូវទទួលបនៃនេរបង fuel oil C  គួរែត
គិតពិចរណផងែដរ (ជទូេទេរបង AC-blend oil េគមនិរតូវករេទេនកនុងរបេទសជប៉ុន)។  

សរៈសំខនៃ់នេរបង Fuel Oil C បនរតូវេគែណនេំនកនុងែផនករពីរឆន  ំ(២០០៨ េទ ២០០៩) ៃន ”គេរមង
េដមបបីងហ ញភសតុតងបនទ ននូ់វបេចចកវទិយសនសសំំៃចថមពលេនកនុងនវេនសទ” េដយ “បេចចកវទិយអនុវតតគេរមង
សំេដអំពវនវឧសសហកមមេនសទ” របស់ទីភន ក់ងរជលផល។  

((((៦៦៦៦) ) ) ) បេចចកវទិយសនសសំំៃចថមពលែដលេគពចិរណសរមបអ់នគតបេចចកវទិយសនសសំំៃចថមពលែដលេគពចិរណសរមបអ់នគតបេចចកវទិយសនសសំំៃចថមពលែដលេគពចិរណសរមបអ់នគតបេចចកវទិយសនសសំំៃចថមពលែដលេគពចិរណសរមបអ់នគត    
    ១១១១) ) ) ) នវេនសទេរបេកត ងជនំយួនវេនសទេរបេកត ងជនំយួនវេនសទេរបេកត ងជនំយួនវេនសទេរបេកត ងជនំយួ    

េនេពលែដលតៃមលេរបងេកនេឡង គំនិតៃនករេរបរបស់ថមពលខយល់េដយដកឧ់បករណ៍នវចរណ៍េនកនុង
នវេនសទ េនះគឺជនវេនសទេរបេកត ងជជំនួយ ែដលជទូេទេគេសនេឡង។ េទះបីជយ៉ងណកេ៏ដយ គំនិត
េនះមនិែដលកល យេទជករេរបរបស់ទូលំទូលយេទ េលកែលងែតនវេនសទពិេសសៗ ដូចជ នវេនសទអនួអូ
ស។ េហតុផលសរមបគ់ំនិតេនះ គឺថមនចំនុចគួរបេនទ សេរចនកនុងករេរបរបស់វធិីសរសតេនះ និងចំនុចគួរបេនទ ស
ទងំេនះអចលុបបំបត់ករសនសសំំៃចេរបងេដយេរបេកត ង។ ចំនុចគួរបេនទ ស គួរែតបញចូ លករពិតែដលឧបករណ៍
នវចរណ៍េកត ងធមមតនឹងេធវឲយវសមុគសម ញកនុងករេបកបរជមយួេកត ង និងរបពន័ធរតួតពិនិតយេកត ងសវ័យរបវតតិនឹងេធវឲយ
េកនេឡងតៃមលេដម។ វកន៏ឹងបងកឲយមនបញហ ផងែដរ ដូចជករេកនេឡងតៃមលែថទ ំ ករេធវឲយបងំដល់នវកិ និងេធវឲយ
នវកនែ់តចេងអៀចតូចេទ។  

នវេនសទសនទូចរនងរតី Tuna េនមហសមុរទ បំពកឧ់បករណ៍េកត ង (cybernated hard sail) រតូវបនេគ
សងសង់េនពកក់ណត លទសវតសឆន ១ំ៩៨០s ជមយួនឹងមូលនិធិជំនួយរបស់ Nippon Foundation ប៉ុែនតវមនិ
របកដេទថ េតនវេនសទទងំេនះេនែតេរបរបស់េកត ងឬអត។់ នវកនុងរសុកែដលរតូវបនសងសង់េឡងជមយួ
នឹងទសសនៈដូចគន  កំពុងែតេនរបតិបតតិករេនេឡយ ប៉ុែនតេកត ងរតូវបនដកេចញ។ យ៉ងណកេ៏ដយ សរមប់នវ
ពណិជជកមមខន តធំ ឧបករណ៍មយួែដលរបហករ់បែហលរងែខលង ែដលេគេហថ “េកត ងែខលង”រតូវបនដក់េសនេឡង 
ប៉ុែនតេគរកេឃញថវពិបកែណនេំទដល់នវេនសទ។ ែផអកេលដំេណ រេលឿនៃនបណតុ ំ ខយល់ (relative wind) និងទិស
េដខយល់ទកទ់ងនឹងេលបឿនរបស់នវ (េលបឿនខយល់ និងទិសេដខយល់របឆងំេទនឹងនវកនុងកំឡុងេពលរបតិបតតិករ) 
ឧបករណ៍អចទមទរេរបងេរចន។ បែនថមេលេនះេទៀត វពិបកទទួលេលបឿនដូចគន  ដូចជេលបឿនធមមតេដយសរ
ថមពលខយល់សរមប់នវេនសទតំបនេ់ឆនរេលបឿនខពស់។ 

ថមីៗេនះ េរគឿងេកត ងធមមតេរបរបស់េកត ងទន់(soft sail)េធវអំពីរកណត ់ រតូវបនេគពយយមែណនដំល់នវ
េនសទសនទូចរនងរតី Tuna េនមហសមុរទ។ មនរបយករណ៍ែដលេគពិភកសអំពីករេរជសេរ សរបពន័ធៃនដំេណ រ
ឧតុនិយមដរ៏តឹមរតូវបំផុតែដលនឲំយចំេណញថមពលខយល់អតិបរមិ។ េទះបីជយ៉ងណកេ៏ដយ េគលគំនិតេនះេគ
េនែតែណនេំនកនុងឧសសហកមមេនសទេនេឡយ។ ករេរបរបស់ថមពលខយល់ គឺជគេរមងរសវរជវដសំ៏ខន់មយួ 
ែដលវអចេធវឲយឧបករណ៍មយួដំេណ រករេទមុខបនេដយពឹងេលេរបងឥនទនៈ។ 
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2) Wind generation and solar power generation 

The use of natural energy such as wind electricity and solar power is now drawing much attention. 

Utilizing wind energy as new source of energy for fishing vessels include not only using wind energy as a 

power source for the rig but also for charging battery using the electricity generated by installing a windmill 

in fishing vessels. This is then used as navigation device, fish catching device, onboard pipes and 

drive-power of continuous current device such as the rig device. In installing solar battery in fishing vessels, 

the best location would be on the bridge of existing vessels. However in most cases, navigational devices 

are already on the bridge and making room for things like a windmill would be an issue to consider. 

3) Biodiesel Fuel 

Biodiesel fuel (BDF) which is a general term for fuel used for diesel engine, is a biomass energy 

made from biological oil. Based on the idea of carbon neutral, the carbon dioxide generated by burning 

BDF, is not counted as global greenhouse gas emission and thus, is considered to be an 

environment-friendly fuel. In Japan, vegetable fat and oil such as waste oil of households and commercial 

tempura oil after getting rid of foreign substances and moisture is used mainly as the basic ingredients. 

BDF produces fatty acid methyl ester and after the reaction with methanol, BDF is completely free of 

catalyzer and glycerin as by-product during the production process. Whether mixed with light oil or 100% 

BDF, the fuel is used for diesel engine and as alternative fuel to light oil. However, there are concerns that 

need to be taken into consideration when using BDF. First, fuel consumption is not as good since the 

amount of heat generated is 10% lower compared to light oil. Second, rubber packing and rubber hose may 

swell as the dissolving power is strong. Third, when changing from light oil to BDF, clogging may happen 

in filters due to the peeling of grime inside pipes and fuel tank. Although BDF is a good quality fuel which 

is similar to light oil, it is necessary to ensure the stable supply and production cost for its sustainability. 

III. Actual energy consumption and the estimate of energy consumption reduction effect by type of 

fishing method 

1. Actual energy consumption and expected energy saving effect 

The total expected energy saving effect for main type of fishing vessels is estimated by applying 

the energy saving measures described above and the measures described in chapter  Ⅳ( setting reasonable 

temperature for cold storage in fish hold) and Ⅴ(energy saving technology utilizing LED light). Fuel 

consumption of the main engine and auxiliary engine was estimated separately for each operational status 

(navigating, operating and anchorage) of the fishing vessels after which the data on actual operation 

condition and the condition of fuel consumption were obtained.  The total expected energy saving effect is 

examined for 9 fishing vessels which the reliable data on the amount of fuel consumption and operational 

status were obtained, shown as follows; 

(1)  deep-sea tuna long-line fishing vessel (Freeze) 

(2)  coastal tuna long-line fishing vessel (Fresh) 
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    ២២២២) ) ) ) ករទញយកខយល់ នងិថមពលពនលរឺពះអទតិយករទញយកខយល់ នងិថមពលពនលរឺពះអទតិយករទញយកខយល់ នងិថមពលពនលរឺពះអទតិយករទញយកខយល់ នងិថមពលពនលរឺពះអទតិយ    
ករេរបរបស់ថមពលពីធមមជតិ មនដូចជអគគីសនីេដរេដយកមល ងំខយល់ និងថមពលរពះអទិតយ បចចុបបនន

កំពុងទញករចបអ់រមមណ៍យ៉ងខល ងំ។ ករេរបរបស់កមល ងំខយល់ជរបភពថមីៃនថមពលសរមបន់វេនសទ រមួមន
មនិរតឹមែតករេរបរបស់កមល ងំខយល់ជរបភពកមល ងំសរមប់រុញរចនេកត ងប៉ុេណណ ះេទ ប៉ុែនតវកអ៏ចេរបរបស់សរមប់
សកថមេរបរបស់ករទញយកអគគីសនីែដលបេងកតេឡងេដយករតេមលងម៉សីុនេដរេដយកំលំងខយល់េនកនុងនវ
េនសទផងែដរ។ េនះបនទ ប់មកេគបនេរបរបស់វជឧបករណ៍នវចរណ៍ ឧបករណ៍ចបរ់តី បំពងេ់លនវ និងកមល ងំ
ដំេណ រករៃនឧករណ៍បនតចរនត ដូចជឧបករណ៍េកត ងជេដម។ កនុងករតេមលងអគុយេរបរបស់ថមពលរពះអទិតយេន
កនុងនវេនសទ ទីតងំែដលលអបំផុតគួរែតេនែផនកខងេលបំផុតៃននវ។ េទះបីជយ៉ងណកេ៏ដយ កនុងករណីជ
េរចនឧបករណ៍នវចរណ៍ែតងែតសថិតេនែផនកខងេល និងករេធវបនទបស់រមប់ឧបរណ៍េផសងៗ ដូចជម៉សីុនេដរេដយ
កំលំងខយល់ គួរែតជេរឿងែដលគួរែតពិចរណ។ 

    ៣៣៣៣) ) ) ) ជវីេរបងជវីេរបងជវីេរបងជវីេរបង    (Biodiesel Fuel)(Biodiesel Fuel)(Biodiesel Fuel)(Biodiesel Fuel)    
ជីវេរបង (BDF) ែដលជរកុមធមមតមយួសរមប់េរបងេរបរបស់សរមបម៉់សីុនម៉សូ៊ត ជបណតុ ំ ថមពលែដលផ

លិតពីេរបងជីវសរសត។ ែផអកេលគំនិតៃនកបូនណឺត (carbon neutral) កបូនឌីអុកសីុតែដលបនមកពីករេឆះ BDF 
គឺមនិរបប់ញចូ លករសយភយឧសម័នផទះកញចកេ់ទ ដូេចនះេហយេគពិចរណេទេលេរបងែដលអចជួយ ដល់បរសិថ ន 
(environment-friendly fuel)។ េនកនុងរបេទសជប៉ុន េរបងពីបែនល និងេរបង (vegetable fat and oil) ដូចជ េរបងពី
កកសំណល់តមផទះ និងេរបងេរបរបស់រចួ (commercial tempura oil) បនទ បព់ីកំចត់សរធតុបរេទស និងសំេណ ម 
ែដលេគេរបរបស់យ៉ងសំខន់ជេរគឿងផសមំូលដឋ ន។ ជីវេរបងBDFបេងកតអសីុត ខល ញ់េមទីលអុីសេសទ (fatty acid 
methyl ester) និងបនទ ប់ពីរបតិកមមជមយួេមតណុល (methanol) ជីវេរបង BDF បញចប់របតិកមមគីមទីងំរសុង និងគលី
េសរនី (glycerin) េដយទទួលបនផលិតផលមយួកនុងកំឡុងេពលដំេណ រករផលិតកមម។ េទះជលយបញចូ លគន
ជមយួេរបងរសល ឬ១០០% ៃនជីវេរបង BDF េរបងែដលេគេរបសរមប់ម៉សីុនម៉សូ៊ត (diesel engine) និងេរបង
ជេរមសដៃទេទៀត គឺេទជេរបងរសល។ េទះបីជយ៉ងណកេ៏ដយ មនករបរមភថរតូវែតគិតពិចរណេនេពល
ែដលេរបរបស់ជីវេរបង BDF។ ទីមយួ ករេរបរបស់េរបង គឺមនិទនល់អេនេឡយពីេរពះបរមិណៃនករទញយកកំ
េដ គឺ ១០% តិចជង េបេរបៀបេធៀបេទនឹងករេរបរបស់េរបងរសល (light oil)។ ទីពីរ េកសូ៊េវចខចប ់និងបំពងេ់កសូ៊ 
អចេហមេប៉ងបនេនេពលែដលកមល ងំរលយខល ងំេពក។  ទីបី េនេពលែដលផល ស់បតូរពីេរបងរសល (light oil) េទ
ជជីវេរបង BDF កររងំសទះអចេកតមនេឡងេនកនុងបំពងេ់រចះេដយសរែតសំបកែកអលេនកនុងបំពង ់ និងកនុងធុង
េរបង។ េទះបីជជីវេរបងBDF គឺជឥនទនៈែដលមនគុណភពលអរសេដៀងនឹងេរបងរសល (light oil) កេ៏ដយ កវ៏
សំខន់ែដរេដយរបកដថ ករផគតផ់គងរ់បស់វមនេសថរភព និងតៃមលផលិតកមមមននិរនតរភព។ 
III. ករេរ��រ�សថ់មពលជកែ់សតង ន,ងករប៉នរ់�មណករកតប់នថយថមពលេដយរ�េភទ

ៃន�ធ�សរសតេនសទ  
១. ករេរ��រ�សថ់មពលជកែ់សតង ន,ងរ�ស,ទធភពរំព6ងទកុៃនករសនសំសំៃចថមពល 

 របសិទធភពសនសសំំៃចថមពលសរុបសរមប់របេភទសំខន់ៃននវេនសទ បនរតូវប៉នរ់បមណេដយករ
ដកឲ់យអនុវតតករវស់ែវងសនសសំំៃចថមពលបនពិព៌ណនខងេល និងករវស់ែវងបនពិពណ៌នកនុងជំពូក IV (ករ
កំណតសី់តុណហ ភពតមរដូវកលសរមបរ់កសរតជកក់នុងកែនលងរកសរតី) និង V (បេចចកវទិយសនសសំំៃចថមពលេដយ
េរបរបស់អំពូលេនសទ LED)។ ករេរបរបស់េរបងរបស់ម៉សីុនសំខន/់ធំ និងម៉សីុនជំនួយបនរតូវេគគណនដច់
េដយែឡកពីគន សរមបក់រមតិរបតិបតតិករនីមយួៗ (ករេធវនវចរ កររបតិបតតិ និងករេបះយុថក ចត) របស់នវ
េនសទបនទ បព់ីមនទិននន័យអំពីសថ នភពរបតិបតតិករពិតរបកដ និងសថ នភពៃនករេរបរបស់េរបង។ ឥទធិពលករ
សនសសំំៃចថមពលរពំឹងទុកសរុប បនរតូវរតួតពិនិតយសរមបន់វេនសទ៩ ែដលទិនននយ័គួរេជឿជក់បនអំពីបរមិណ
ៃនករេរបរបស់េរបង និងទិនននយ័របតិបតតិករបងហ ញដូចខងេរកម៖ 
(១) នវេនសទសនទូចរនងរតី Tuna សមុរទទឹកេរជ (បងកក)  
(២) នវេនសទសនទូចរនងរតី Tuna តំបនេ់ឆនរ (រសស់)  
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(3)  deep-sea skipjack fishing vessel 

(4)  offshore trawl fishing vessel 

(5)  small-sized squid fishing vessel 

 These vessels are operated as chartered vessels or have been used as chartered vessels in the past of 

which the data obtained by FRA 

(7)  small-sized pole-and-line fishing vessel 

(8)  small-sized trawl fishing vessel 

 The amount of fuel consumption is measured with a fuel flow meter for these vessels. 

(9)  large-scale saury square net fishing vessel which were used in the energy saving demonstration 

project conducted by the Fisheries Agency. 

The trial calculation results of energy saving effect for each fishing vessel are shown below. It is 

noted that the energy saving ratio is an approximate maximum value estimated by applying all possible 

energy saving measures described in chapter Ⅱ, Ⅳand Ⅴ. It is most important to recognize that the 

energy saving ratio may vary greatly from vessel to vessel and fishery to fishery, depending on the size, the 

hull form and also operation mode of fishing vessels, etc.. The fuel saving ratio may be also different 

whichever energy saving measures may have already been taken for the vessel or not. Therefore the results 

of examples shown below could be used as a reference.  

(1) 489-ton class deep-sea tuna long-line fishing vessels (Freeze) 

The total fuel consumption was recorded at 849 kl comprising fuel consumption of the main 

engine (503 kl) and that of the auxiliary engine (346 kl) in one sailing which lasted for 291 days (refer to 

document 1). However, after all the possible energy saving measures had been conducted, the amount of 

fuel consumption was estimated at 615 kl indicating an energy saving rate of 28%. For deep-sea tuna 

long-line fishing vessels which sail for long period of time, it is effective on one hand, to navigate slowly. 

On the other hand, it is also important to consider that slowing down the speed would increase the amount 

of fuel consumption of the auxiliary engine since the number of days required for navigating will also 

increase. It is therefore necessary to decelerate the navigating speed within a range that does not influence 

the total number of days for fishing operations. Furthermore, the effect could also be expected from 

improvements in the appendages of the hull, form of the bow and engine parts if there are still rooms for 

improvement for such parts. 

(2) 149-ton class coastal tuna long-line fishing vessels (Fresh) 

The total fuel consumption was 325 kl which includes the fuel consumption of the main engine at 

233 kl and that of the auxiliary engine at 92 kl for 6 sails that lasted 209 days (refer to document 2). After 

all the possible energy saving measures had been conducted, the amount of fuel consumption was estimated 

at 231 kl showing an energy saving rate of 29%. 
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(៣) នវេនសទរតី Skipjack សមុរទទឹកេរជ  
(៤) នវេនសទអនួអូសសមុរទេរក  
(៥) នវេនសទមកឹខន តតូច 
នវេនះរបតិបតតិករដូចជនវេនសទជួល ឬេរបរបស់ដូចជនវជួលកនុងេពលកនលងមកែដលរបមូលទិនននយ័
េដយ FRA។ 

(៧) នវេនសទប៉លូឡញខន តតូច (small-sized pole-and-line fishing vessels)  
(៨) នវេនសទអនួអូសខន តតូច 
 ករេរបរបស់េរបងសរុបវស់ែវងេដយែមរ៉តលំហូេរបងសរមបន់វទងំេនះ។ 
 (៩) នវេនសទមងរតី Saury ខន តធំ (large-scale saury square net fishing vessels) ែដលេគេរបរបស់
កនុងគេរមងបងហ ញែដលដកេ់ចញេដយសថ បន័ជលផល។ 
 លទធផលតមដនគណនៃនឥទធិពលសនសសំំៃចថមពលសរមបន់វេនសទនិមយួៗ បងហ ញដូចខង
េរកម។ វរតវូបនេគកតស់មគ ល់ថ អរតៃនករសនសសំំៃចថមពល គឺជតៃរមអតិបរមិ ដល់េដយករអនុវតត
រគបក់រវស់ែវងករសនសសំំៃចថមពលទងំអស់ែដលបនពិពណ៌នកនុងជំពូក II, IV និងV។ វជករសំខន់
បំផុតែដលទទួលសគ ល់ថ អរតៃនករសនសសំំៃចថមពលអចខុសគន ខល ងំពីនវេទនវ និងពីករេនសទេទ
ករេនសទ អរស័យេលទំហំ ទរមងតួ់នវ និងរេបៀបរបតិបតតិកររបស់នវេនសទ។ល។ អរតសនសសំំៃចេរបង
អចខុសគន ផងែដរ េទះជករវស់ែវងករសនសសំំៃចថមពលអចរតូវបនេគអនុវតតរចួេហយសរមបន់វ ឬមនិ
ទនេ់នេឡយ។ ដូេចនះលទធផលៃនកររតតួពិនិតយដូចបនបងហ ញខងេរកម អចេគេរបរបស់ជឯកសរេយង។  
((((១១១១))))    នវេនសទសនទូចរនងរតីនវេនសទសនទូចរនងរតីនវេនសទសនទូចរនងរតីនវេនសទសនទូចរនងរតី    TunaTunaTunaTuna    សមុរទទឹកេរជសមុរទទឹកេរជសមុរទទឹកេរជសមុរទទឹកេរជ----ថន ក់ថន ក់ថន ក់ថន ក៤់៨៩៤៨៩៤៨៩៤៨៩េតន េតន េតន េតន ((((បងកកបងកកបងកកបងកក))))    
 ករេរបរបស់េរបងសរុបរតូវបនកតរ់ត គឺ៨៤៩kl របប់ញចូ លទងំករេរបរបស់េរបងសរមបម៉់សីុន
សំខន/់ម៉សីុននវ (៥០៣kl) និងម៉សីុនជំនួយ (៣៤៦kl) កនុង១ដំេណ រ(េជង)សរមបរ់យៈេពល ២៩១ៃថង 
(េមលឯកសរ ១)។ េទះបីជយ៉ងណកេ៏ដយ បនទ បពី់ករវស់ែវងករសនសសំំៃចថមពលទងំអស់ែដលបន
េធវ បរមិណៃនករេរបរបស់េរបងគឺ ៦១៥kl រតូវនឹងអរតសនសសំំៃចថមពល ២៨%។ សរមបន់វេនសទ
សនទូចរនងរតី Tuna សមុរទទឹកេរជ ដំេណ រសរមបេ់នសទរយៈេពលែវង វមនឥទធពិលែតេលករេធវដំេណ រកនុង
េលបឿនយឺតប៉ុេណណ ះ។ មយ៉ងេទៀតវមនសរៈសំខនផ់ងែដរកនុងករពិចរណថ ករេធវដំេណ រកនុងេលបឿនថយចុះ
នឹងេកនេឡងចំនួនៃនករេរបរបស់េរបងសរមបម៉់សីុនជំនួយ េហយចំនួនៃថងេធវដំេណ រេលសមុរទនឹងេកនេឡង
ផងែដរ។ ដូេចនះវចបំចណ់ស់កនុងករបងអងេ់លបឿនេធវដំេណ រេលសមុរទ ែដលមនចេនល ះចមង យេធវដំេណ រមនិ
ជះឥទធពិលដល់ចំនួនៃថងសរុបសរមបរ់បតិបតតិករេនសទ។ េលសពីេនះេទៀត ឥទធពិលេនះេគអចរពឹំងថមកពី
ករែកលំអកនុងលំដបៃ់នតួនវ ទរមងក់បលនវ និងែផនកម៉សីុន របសិនេបមនបនទបែ់កលំអសរមបែ់ផនកទងំ
េនះ។  
((((២២២២))))    នវេនសទសនទូចរនងរតីនវេនសទសនទូចរនងរតីនវេនសទសនទូចរនងរតីនវេនសទសនទូចរនងរតី    TunaTunaTunaTuna    តំបនេ់ឆនតំបនេ់ឆនតំបនេ់ឆនតំបនេ់ឆនររររ----ថន ក់ថន ក់ថន ក់ថន ក១់៤៩១៤៩១៤៩១៤៩េតន េតន េតន េតន ((((រសស់រសស់រសស់រសស់))))    
 ករេរបរបស់េរបងសរុប គឺ៣២៥kl ែដលរមួទងំករេរបរបស់េរបងសរមបម៉់សីុនសំខន ់គឺ២៣៣kl និង
ម៉សីុនជំនួយ ៩២kl សរមប៦់ដំេណ រ (េជង) ែដលមនរយៈេពល ២០៩ៃថង (េមលឯកសរ ២)។ បនទ បពី់ករ
វស់ែវងករសនសសំំៃចថមពលទងំអស់ែដលបនេធវ បរមិណៃនករេរបរបស់េរបងគឺ ២៣១kl បងហ ញកនុងអរត
សនសសំំៃចថមពល ២៩%។ 

 ករបងអងេ់លបឿនេធវដំេណ រេលសមុរទ គឺមនរបសិទធភពសរមបក់រេនសទេដយសនទូចរនងរតី Tuna
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Decelerating the navigation speed is effective for coastal tuna long-line fishing which requires 

many sails. It is important to consider that slowing down the speed will increase the amount of fuel 

consumption of the auxiliary engine because the days required for navigating will also increase. It is 

therefore necessary to decelerate the navigating speed within the range which would not influence the 

number of days for fishing operation. Furthermore, the effect can be expected by improving the appendages 

of the hull, form of the bow and engine parts if there are still rooms for improvement of such parts. 

(3) 499-ton class deep-sea skipjack fishing vessels (Freeze) 

Total fuel consumption was 853 kl: fuel consumption of main engine 507 kl and that of auxiliary 

engine 345 kl for 4 sails lasting 250 days (refer to document 3). Assuming all possible energy saving 

measures had been conducted, the amount of fuel consumption would be estimated at 654 kl and an energy 

saving rate of 23%. 

Decelerating the navigation speed is effective for deep-sea skipjack fishing vessels navigating for 

a long period of time. However, it is important to consider that slowing down the speed will increase the 

amount of fuel consumption of the auxiliary engine since the number of days required for navigating will 

also increase. It is therefore, necessary to decelerate the navigation speed within the range that would not 

influence the total number of days for the fishery. Furthermore, the effect can also be expected by 

improving the appendages of the hull, form of the bow and engine parts where improvements of the parts 

are still possible. 

(4) 349-ton class large-scale purse seine fishing vessels  

Total fuel consumption was 1,756 kl, comprising fuel consumption of the main engine at 1,112 kl 

and that of 3 auxiliary engines 644 kl for 5 sails lasting 258 days (refer to document 4). Assuming all 

possible energy saving measures had been conducted, the amount of fuel consumption would be estimated 

at 1,497 kl and an energy saving rate of 15%. 

Decelerating the navigation speed is effective for large-scale purse seine fishing vessels which 

navigate for long period of time. However, it is important to consider that slowing down the speed will 

increase the amount of fuel consumption of the auxiliary engine because the number days required for 

navigation will also increase. It is therefore, necessary to decelerate the navigating speed within the range 

that will not influence the number of days for the fishery. Furthermore, the effect can be expected by 

improving the appendages of the hull, form of the bow and engine parts that could still be improved. 

(5) 60-ton class offshore pair trawl fishing vessels  

The total fuel consumption was 394 kl, of which the fuel consumption of 2 main engines is 341 kl 

and that of the auxiliary engine is 53 kl for 29 sails lasting 136 days (refer to document 5).  When all 

possible energy saving measures had been conducted, the amount of fuel consumption would be estimated 

at 257 kl indicating an energy saving rate of 35%. For trawl fishing vessels, using low-resistance fishing 

gear is effective. However, it should be considered that trawling with the fuel handle of the engine in the 

same position as with the conventional fishing gear will make the vessel navigate faster and eventually the 
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តំបនេ់ឆនរែដលេធវេឡងេរចនេជង។ វសំខនណ់ស់កនុងករពិចរណថ ករេធវដំេណ រកនុងេលបឿនថយចុះនឹងេកន
េឡងចំនួនៃនករេរបរបស់េរបងសរមបម៉់សីុនជំនួយ េហយចំនួនៃថងេធវដំេណ រេលសមុរទនឹងេកនេឡងផងែដរ 
។ ដូេចនះវចបំចណ់ស់កនុងករបងអងេ់លបឿនេធវដំេណ រេលសមុរទ ែដលមនចេនល ះចមង យមនិជះឥទធពិលដល់
ចំនួនៃថងសរុបសរមបរ់បតិបតតិករេនសទ។ េលសពីេនះេទៀត ឥទធពិលេនះេគអចរពឹំងថមកពីករែកលំអកនុង
លំដបៃ់នតួនវ ទរមងក់បលនវ និងែផនកម៉សីុន របសិនេបមនបនទបែ់កលំអសរមបែ់ផនកទងំេនះ។ 
((((៣៣៣៣))))    នវេនសទរតីនវេនសទរតីនវេនសទរតីនវេនសទរតី    SkipjackSkipjackSkipjackSkipjack    សមុរទទឹកេរជសមុរទទឹកេរជសមុរទទឹកេរជសមុរទទឹកេរជ----ថន ក់ថន ក់ថន ក់ថន ក៤់៩៩៤៩៩៤៩៩៤៩៩េតន េតន េតន េតន ((((បងកកបងកកបងកកបងកក))))    
 ករេរបរបស់េរបងសរុប ៨៥៣kl: ករេរបរបស់េរបងសរមបម៉់សីុនសំខន ់ ៥០៧kl និងម៉សីុនជំនួយ 
៣៤៥kl សរមប៤់ដំេណ រ (េជង) ែដលមនរយៈេពល ២៥០ៃថង (េមលឯកសរ ៣)។ តមករសនមតករវស់ែវង
ករសនសសំំៃចថមពលទងំអស់ែដលបនេធវ បរមិណៃនករេរបរបស់េរបងគឺ ៦៥៤kl និងអរតសនសសំំៃច
ថមពល ២៣%។ 

 ករបងអងេ់លបឿនេធវដំេណ រេលសមុរទគឺមនរបសិទធភពសរមបន់វេនសទរតី Skipjack សមុរទទឹកេរជ
េធវដំេណ រេលសមុរទសរមបរ់យៈេពលែវង។ េទះបីជយ៉ងណកេ៏ដយ វសំខនណ់ស់កនុងករពិចរណថ 
ករេធវដំេណ រកនុងេលបឿនថយចុះនឹងេកនេឡងចំនួនៃនករេរបរបស់េរបងសរមបម៉់សីុនជំនួយ េហយចំនួនៃថងេធវ
ដំេណ រេលសមុរទនឹងេកនេឡងផងែដរ។ ដូេចនះវចបំចណ់ស់កនុងករបងអងេ់លបឿនេធវដំេណ រេលសមុរទកនុង
ចេនល ះចមង យែដលមនិជះឥទធពិលដល់ចំនួនៃថងសរុបសរមបក់រេនសទ។ េលសពីេនះេទៀត ឥទធពិលេនះេគអច
រពឹំងថមកពីករែកលំអកនុងលំដបៃ់នតួនវ ទរមងក់បលនវ និងែផនកម៉សីុន ែដលេនអចែកលំអបនេនេឡ
យ។ 

((((៤៤៤៤))))    នវេនសទអនួហំ៊ខន តធំនវេនសទអនួហំ៊ខន តធំនវេនសទអនួហំ៊ខន តធំនវេនសទអនួហំ៊ខន តធំ----ថន ក់ថន ក់ថន ក់ថន ក៣់៤៩៣៤៩៣៤៩៣៤៩េតនេតនេតនេតន    
 ករេរបរបស់េរបងសរុបគឺ ១,៧៥៦kl េដយមនករេរបរបស់េរបងសរមបម៉់សីុនសំខន ់ ១,១១២kl 
និងម៉សីុនជំនួយចំនួន៣គឺ ៦៤៤kl សរមប៥់ដំេណ រ (េជង) ែដលមនរយៈេពល ២៥៨ៃថង (េមលឯកសរ ៤)។ 
តមករសនមតករវស់ែវងករសនសសំំៃចថមពលទងំអស់ែដលបនេធវ បរមិណៃនករេរបរបស់េរបងគឺ 
១,៤៩៧kl និងអរតសនសសំំៃចថមពល ១៥%។ 

 ករបងអងេ់លបឿនេធវដំេណ រេលសមុរទគឺមនរបសិទធភពសរមបន់វេនសទអនួហំ៊ខន តធំ េធវដំេណ រេល ស
មុរទសរមបរ់យៈេពលែវង។ េទះបីជយ៉ងណកេ៏ដយ វសំខនក់នុងករពិចរណថ ករេធវដំេណ រកនុងេលបឿន
ថយចុះនឹងេកនេឡងបរមិណៃនករេរបរបស់េរបងសរមបម៉់សីុនជំនួយ េហយចំនួនៃថងេធវដំេណ រេល សមុរទ
នឹងេកនេឡងផងែដរ។ ដូេចនះវចបំចណ់ស់កនុងករបងអងេ់លបឿនេធវដំេណ រេលសមុរទកនុងចេនល ះចមង យែដលមនិ
ជះឥទធពិលដល់ចំនួនៃថងសរុបសរមបក់រេនសទ។ េលសពីេនះេទៀត ឥទធពិលេនះេគអចរពឹំងថមកពីករែក
លំអកនុងលំដបៃ់នតួនវ ទរមងក់បលនវ និងែផនកម៉សីុន ែដលេនែតអចែកលំអបន។ 

((((៥៥៥៥))))    នវេនសទអនួអូសគូេនសមុរទេរកនវេនសទអនួអូសគូេនសមុរទេរកនវេនសទអនួអូសគូេនសមុរទេរកនវេនសទអនួអូសគូេនសមុរទេរក----ថន ក់ថន ក់ថន ក់ថន ក៦់០៦០៦០៦០េតនេតនេតនេតន    
 ករេរបរបស់េរបងសរុបគឺ ៣៩៤kl កនុងេនះករេរបរបស់េរបងសរមបម៉់សីុនសំខន២់គឺ ៣៤១kl និង
ម៉សីុនជំនួយ ៥៣kl សរមប២់៩ដំេណ រ (េជង) ែដលមនរយៈេពល ១៣៦ៃថង (េមលឯកសរ ៥)។ េនេពល
ែដលករវស់ែវងករសនសសំំៃចថមពលទងំអស់បនេធវ បរមិណៃនករេរបរបស់េរបងនឹងមន ២៥៧kl ចងអុល
របបថ់អរតសនសសំំៃចថមពលគឺ ៣៥%។ សរមបន់វេនសទអនួអូសមនឥទធពិលេលករេរបរបស់
ឧបករណ៍េនសទែដលមនករធនទប។ េទះបីជយ៉ងណកេ៏ដយ វគួរែតេគពិចរណថ ករអូសអនួេដយ
ម៉សីុនែដលេរបរបស់េរបង គឺដូចគន នឹងឧបករណ៍េនសទែដលបនេរបរបស់ វនឹងេធវឲយនវេធវដំេណ រតម  ស
មុរទេលឿនជង និងរបសិទធភពៃនករសនសសំំៃចេរបងនឹងចុះទបជយថេហតុ។ េលសពីេនះេទៀត របសិទធភព
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energy saving effect will be less. Furthermore, the effect can be expected by improving the appendages of 

the hull, form of the bow and engine parts that could still be improved. 

(6) 133-ton class saury square net fishing vessel (only for the operation of saury fishing) 

The total fuel consumption was 324 kl of which the fuel consumption of the main engine is 192 kl 

and that of the auxiliary engine is 132 kl for 103 sails lasting 136 days (refer to document 6). After all 

possible energy saving measures had been conducted, the amount of fuel consumption would be estimated 

at 195 kl and an energy saving rate of 40%. In saury square net fishing, using LED fishing light is a good 

way of saving energy. Changing from incandescent lamp and metal halide lamp for a total of 628 kW to 

LED fishing light 86 kW, with the electricity on board remains at the same amount, about 71% of energy is 

expected to be saved during the fishing operation. Certain amount of effect can be expected by improving 

the appendages of the hull, form of the bow and engine parts in case the navigation speed can be 

decelerated or in case there is room for improving such parts. 

(7) 14-ton class small-sized squid fishing vessels 

The fuel consumption of the main engine was 85 kl for the total annual operation of 3,144 hours 

(refer to document 7). Assuming that all the possible energy saving measures had been conducted, the 

amount of fuel consumption would be estimated at 59 kl indicating an energy saving rate of 31%. In squid 

fishing, using LED fishing light is a good means of saving energy. Changing the metal halide lamp of 628 

kW to LED fishing light of 45 kW and metal halide lamp of 45 kW, and with the electricity on board 

remains the same amount, about 34% of energy is expected to be saved during the operation. 

(8) 7-ton class small-sized pole-and-line fishing vessels 

Fuel consumption of the main engine is 32 kl for the annual operation of 1,674 hours (refer to 

document 8). Assuming all the possible energy saving measures had been conducted, the amount of fuel 

consumption would be estimated at 26 kl and an energy saving rate of 20%. The load factor during inward 

voyage could be up to about 50% and it would be necessary to decrease the engine power when the old 

engine is replaced with a new one. This implies that the effect of energy saving is big if the engine is 

replaced by another one with proper power. 

(9) 9.9-ton class small-sized trawl fishing vessels 

The fuel consumption of the main engine is 65 kl for the annual operation of 2,395 hours (refer to 

document 9). Assuming all the possible energy saving measures had been conducted, the amount of fuel 

consumption would be estimated at 61 kl and energy saving rate is 7%. Decelerating the speed during 

operation is not an effective way to save energy for small-sized trawl fishing vessels as the fishing grounds 

are close. Reviewing the composition of the fishing gear to reduce the resistance to the extent possible, 

could save energy during the operation. As for small-sized coastal fishing vessels, 5%-10% of energy 

saving can be expected by replacing the engine which had been used for a long time to a new one, this 

approach may not be profitable if the sole goal is energy saving. 
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េនះេគអចរពឹំងថមកពីករែកលំអកនុងលំដបៃ់នតួនវ ទរមងក់បលនវ និងែផនកម៉សីុន ែដលេនែតអចែក
លំអបនេនេឡយ។ 

((((៦៦៦៦))))    នវេនសទមងរតីនវេនសទមងរតីនវេនសទមងរតីនវេនសទមងរតី    SaurySaurySaurySaury    ((((saury square net fishing vesselsaury square net fishing vesselsaury square net fishing vesselsaury square net fishing vessel))))----ថន ក់ថន ក់ថន ក់ថន ក់១៣៣១៣៣១៣៣១៣៣េតន េតន េតន េតន ((((េនសទែតរតីេនសទែតរតីេនសទែតរតីេនសទែតរតី    Saury)Saury)Saury)Saury)    

 ករេរបរបស់េរបងសរុបគឺ ៣២៤kl, ែដលកនុងេនះករេរបរបស់េរបងសរមប់ម៉សីុនសំខនគ់ឺ ១៩២kl និង
ម៉សីុនជំនួយ ១៣២kl សរមប់១០៣ដំេណ រ (េជង) ែដលមនរយៈេពល ១៣៦ៃថង (េមលឯកសរ ៦)។ បនទ បព់ីករ
វស់ែវងករសនសសំំៃចថមពលទងំអស់រតូវបនេធវ បរមិណៃនករេរបរបស់េរបងនឹងមន ១៩៥kl និងអរតសនសំ
សំៃចថមពល ៤០%។ េនកនុងករេនសទរតី Saury ករេរបរបស់អំពូលេភលងេនសទ LED គឺជមេធយបយលអមយួ
កនុងសនសសំំៃចថមពល។ ករផល ស់បតូរពីអំពូល incandescent lamp និងអំពូល metal halide lamp ែដលមនកមល ងំ
សរុប ៦២៨kW េទជអំពូលេនសទ LED កមល ងំ ៨៦kW ជមយួនឹងអគគីសនីេនេលនវេនសល់ចំនួនដូចគន  គឺ
របែហល ៧១% ៃនថមពល រតូវេគរពឹំងថបនសនសសំំៃចេនកនុងកំឡុងេពលរបតិបតតិករេនសទ។ បរមិណពិត
របកដៃនឥទធិពល េគអចរពំឹងថវបនមកពីករែកលំអកនុងលំដបៃ់នតួនវ ទរមងក់បលនវ និងែផនកម៉សីុន ករណី
េលបឿននវចរណ៍បនរតូវបងអង់ ឬកនុងករណីមនបនទបស់រមប់ែកលំអែផនកទងំអស់េនះ។ 

((((៧៧៧៧))))    នវេនសទមកឹខន តតូចនវេនសទមកឹខន តតូចនវេនសទមកឹខន តតូចនវេនសទមកឹខន តតូច----ថន ក់ថន ក់ថន ក់ថន ក់១៤១៤១៤១៤េតនេតនេតនេតន    

 ករេរបរបស់េរបងៃនម៉សីុនសំខនគ់ឺ ៨៥kl សរមបច់ំនួនរបតិបតតិករសរុប ៣,១៤៤េម៉ង (េមលឯកសរ ៧)
។ តមករសម ន ករវស់ែវងករសនសសំំៃចថមពលទងំអស់រតូវបនេគេធវ បរមិណៃនករេរបរបស់េរបងនឹងមន 
៥៩kl ចងអុលរបបថ់អរតសនសសំំៃចថមពលគឺ ៣១%។ េនកនុងករេនសទមកឹ ករេរបរបស់   អំពូលេភលងេនសទ 
LED គឺជមេធយបយលអមយួកនុងករសនសសំំៃចថមពល។ ករផល ស់បតូរពីអំពូល metal halide lamp ែដលមនកមល ងំ 
៦២៨kW េទជអំពូលេនសទ LED កមល ងំ ៤៥kW និងអំពូល metal halide lamp កមល ងំ ៤៥kW និងជមយួនឹងអ
គគីសនីេនេលនវេនសល់ចំនួនដូចគន  គឺរបែហល ៣៤% ៃនថមពល រតូវេគរពឹំងថបនសនសសំំៃចេនកនុងកំឡុងេពល
របតិបតតិករ។  

((((៨៨៨៨))))    នវេនសទនវេនសទនវេនសទនវេនសទ    polepolepolepole----andandandand----line fishing line fishing line fishing line fishing ខន តតូចខន តតូចខន តតូចខន តតូច----ថន ក់ថន ក់ថន ក់ថន ក់៧៧៧៧េតនេតនេតនេតន    

 ករេរបរបស់េរបងៃនម៉សីុនសំខនគ់ឺ ៣៥kl សរមប់របតិបតតិកររបចឆំន សំរុប ១,៦៧៤េម៉ង (េមលឯកសរ 
៨)។ តមករសម ន ករវស់ែវងករសនសសំំៃចថមពលទងំអស់រតូវបនេគេធវ បរមិណៃនករេរបរបស់េរបងនឹងមន 
២៦kl និងអរតសនសសំំៃចថមពលគឺ ២០%។ កតត ផទុកេនកនុងកំឡុងេពលដំេណ រេលសមុរទអចេកនេឡងរបែហល 
៥០% េហយវនឹងចបំចេ់ដមបបីនថយកមល ងំម៉សីុនេពលែដលម៉សីុនចស់ជំនួសេដយម៉សីុនថមី។ េនះបញជ ក់ថឥទធិ
ពលៃនករសនសសំំៃចថមពលគឺធំ របសិនជម៉សីុនែដលេគជំនួសេដយម៉សីុនមយួេទៀតេនះ មនកមល ងំសមរសប។ 

((((៩៩៩៩))))    នវេនសទអួនវេនសទអួនវេនសទអួនវេនសទអនួអសូខន តតូចនអសូខន តតូចនអសូខន តតូចនអសូខន តតូច----ថន ក់ថន ក់ថន ក់ថន ក់៩៩៩៩....៩៩៩៩េតនេតនេតនេតន    

 ករេរបរបស់េរបងៃនម៉សីុនសំខនគ់ឺ ៦៥kl សរមបរ់បតិបតតិកររបចឆំន សំរុប ២,៣៩៥េម៉ង (េមលឯកសរ 
៩)។ តមករសម ន ករវស់ែវងករសនសសំំៃចថមពលទងំអស់រតូវបនេគេធវ បរមិណៃនករេរបរបស់េរបងនឹងមន 
៦១kl និងអរតសនសសំំៃចថមពលគឺ ៧%។ ករបងអងេ់លបឿនកនុងកំឡុងេពលរបតិបតតិករគឺមនិមនមេធយបយរបសិទធ
ភពេទេដមបសីនសសំំៃចថមពលសរមបន់វេនសទអនួអូសខន តតូចែដលអចេនសទដល់បតដី។ ករពិនិតយេឡង
វញិសមសភពៃនឧបករណ៍េនសទេដមបកីតប់នថយករទបទ់ល់នឹងករយឺត អចសនសសំំៃចថមពលកនុងកំឡុងេពល
របតិបតតិករ។ សរមបន់វេនសទតំបនេ់ឆនរតូចៗ ៥%-១០% ៃនករសនសសំំៃចថមពលែដលេគរពំឹង អចជំនួស
ម៉សីុនែដលបនេរបសរមបរ់យៈេពលែវងេដយម៉សីុនថមី ករែកលំអេនះអចមនិចេរមនេទ របសិនជេគលេដគឺ
សនសសំំៃចថមពល។ 
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2. Evaluation of existing energy saving technology and the challenges for the future 

The abovementioned cases show the estimated energy saving effect and the actual consumption 

condition by size and type of fishing vessels. As the results, it is clear that the operational measures such as 

the slowing down the speed could be most effective means of saving energy. In addition, it is important to 

note that operational measures will required no any new equipment or more cost, that is, cost-free. However, 

it is possible that people onsite are not aware of the fact and such measures have been implemented. In the 

future, it is necessary to actively promote such measures to the fishing industry onsite through meetings and 

consultations with stake holders. 

Nevertheless, it should also be understood that the necessary cost of energy saving technology 

concerning fishing method, fishing gear, and remodeling of engine and hull may vary greatly depending on 

the specifications of fishing vessels, and the expected effect which will also vary greatly depending on each 

vessel and the type of fishery. As the price of fuel oil continues to fluctuate, it would be difficult to 

uniformly estimate the cost-benefit performance of introducing energy saving technology, making it also 

difficult to extend and apply the technology. In the future, it would be necessary to work towards compiling 

more cases through the research conducted by FRA and projects implemented by the Fisheries Agency. 

Moreover, it would also be necessary to draft a guideline on how to determine the cost-benefit performance 

and the suitability among the different technologies based on the results of the case studies. Moreover, most 

of the existing technologies that have been compiled are applicable to fishing vessels operating in offshore 

and in the deep-seas, but such measures are not adequate for small-sized coastal fishing vessels except for 

the operational software aspect. Urgent consideration concerning countermeasures for small-sized coastal 

fishing vessels is therefore necessary in the future. Basically, it would be more efficient to search fish 

through group operations and also utilizing satellite information as well as shortening the navigation time 

and distance in order to reduce the energy consumption per fish catch. Forming small groups of fishing 

vessels to do purse seine fishing would also be important. This issue should be addressed in a 

comprehensive manner not only in terms of saving energy and saving on costs but also in improving the 

safety, working environment of crews and profitability in order to change the structure of capture fisheries. 

Furthermore, in order to introduce specific energy saving technology, fisheries engineering 

(bridging the gap between fishermen and experts on research and development) and respective technical 

instructions and advice are necessary. Therefore, in addition to the suggested meetings in the fishing 

communities onsite as mentioned earlier, there is a need for concerned research institutes, administrative 

departments, shipyards, fishing gear manufacturers, and fishing organizations enhance cooperation and 

establish a framework to support fisheries engineering including the development of human resources. 

IV. Setting proper temperature for cold storage in fishery warehouse 

In fishery industry, especially in fishery product processing industry, cold storage is important in 

order to manage hygiene control of fishery products, maintain freshness, control quality, keep the high 

quality of products and keep it high value-added. It has been considered that the lower the storage 

temperature is, the more effective it is to keep the quality high.  However, keeping the temperature low 
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២. ករវយតៃមលបេចចក�ទយសនសំសំៃចថមពលមនរសប ់ ន,ងកររ�ឈមេនេពល
អនគត 

 ករណីេពលខងេល បងហ ញពីរបសិទធភពប៉ន់របមណសនសសំំៃចថមពល និងសថ នភពេរបរបស់ពិតរបកដ
េដយទំហំ៊ និងរបេភទនវេនសទ។ ពីសថ នភពែដលបនផតល់ វបញជ កច់បស់ថបេចចកវទិយសនសសំំៃចថមពលេន
កនុង Software ដូចជករបងហ ញពីេលបឿនថយចុះអចបញជ កឥ់ទធិពលដល់ករសនសសំំៃចថមពល។ ករវស់ែវង
របតិបតតិករកនុង Software អចេធវេឡងេដយគម នករចំណយេរចន។ េទះបីជយ៉ងណក៏េដយ វអចថរបជជន
ែដលពកព់ន័ធេរឿងេនះមនិយល់ដឹងពីករពិត េហយករវស់ែវងទងំេនះរតូវបនេគអនុវតត។ េនេពលអនគត វចបំច់
េដមបែីកលំអយ៉ងសកមមនូវករវស់ែវងទងំអស់េនះេដមបែីផនកឧសសហកមមេនសទតមរយៈកររបជំុ និងករពិេរគះ
េយបល់ជមយួអនកពកព់ន័ធ។ 

 យ៉ងណក៏េដយ វគួរែតេគយល់ដឹងផងែដរថតៃមលចបំចៃ់នបេចចកវទិយសនសសំំៃចថមពលែដលេផត តេលវធិី
សរសតេនសទ ឧបករណ៍េនសទ និងករែកទរមងគ់រមូម៉សីុននិងតួនវ អចទកទ់ងដច៏មបងេផសងៗគន េលករកំណត់
ជកល់ក់ៃននវេនសទ េហយឥទធិពលរពំឹងទុកនឹងទកទ់ងដច៏មបងផងែដរេលនវនីមយួៗ និងរបេភទេនសទ។ 
េដយតៃមលេរបងេនបនតេឡងចុះ វនឹងេធវឲយពិបកប៉នរ់បមណដូចគន ែដរនូវតៃមលែដលទទួលបនជរបេយជនក៍នុងករ
សំែដងករែណនបំេចចកវទិយសនសសំំៃចថមពល េហយវេធវឲយពិបកផងែដរេដមប ី     ពនយ និងដកឲ់យអនុវតតបេចចក
វទិយ។ កនុងេពលអនគត វចបំច់េដមបេីធវករបនតចងរកងករណីេនះឲយបនេរចនតមរយៈករដកេ់ចញនូវករ
រសវរជវេដយ FRA និងគេរមងែដលអនុវតតេដយសថ បន័ជលផល។ េលសពីេនះេទៀត វនឹងចបំចផ់ងែដរេដមបី
ពរងងេគលករណ៍ែណនអំំពីថេតកំណតដូ់ចេមតចនូវតៃមលែដលទទួលបនជរបេយជនក៍នុងករសែមតង និងភពសម
រសបកនុងចំេណមបេចចកវទិយខុសៗគន  ែដលែផអកេលលទធៃនករណីសិកស។ េលសពីេនះេទៀត ភគេរចនបំផុតៃនបេចចក
វទិយមនរសប់ែដលបនចងរកងឲយអនុវតតចំេពះនវេនសទែដលកំពុងរបតិបតតិករេនសមុរទខងេរក និងសមុរទ
ទឹកេរជ ប៉ុែនតករវស់ែវងទងំអស់េនះមនិរគប់រគន់េទសរមបន់វេនសទតំបន់េឆនរតូចៗ េលកែលងែតករណី
របតិបតតិករេដយ Software។ ករគិតពិចរណបនទ នប់នពិចរណេលរបតិវធិនករសរមបន់វេនសទតំបនេ់ឆនរ
ខន តតូច ែដលជករចបំច់ណស់កនុងេពលអនគត។ ជមូលដន ន វនឹងមនផលលអេរចនេដមបរុីករករតីតមរយៈ
របតិបតតិករជរកុម និងករេរបរបស់ពត័៌មនតមរយៈផក យរណបផងែដរ កដូ៏ចជករេធវនវចរកនុងរយៈេពល និង
ចមង យខលី ែដលទកទ់ងេទនឹងករកតប់នថយករេរបរបស់ថមពលកនុងមយួផលចបរ់តី។ ករបេងកតរកុមតូចៗៃននវ
េនសទេដមបេីនសទេដយអនួហំ៊ គឺជករសំខនផ់ងែដរ។ បញហ េនះគួរែតេធវេឡងកនុងលកខណៈទូលំទូលយ មនិរតឹម
ែតកនុងករណីសនសសំំៃចថមពល និងតៃមលប៉ុេណះេទ ប៉ុែនតកនុងករែកលំអសុវតថិភព បរសិថ នករងររបស់នវកិ និងផល
របេយជនេ៍ដមបផីល ស់បតូររចនសមពន័ធេនសទផងែដរ។ 

 េលសពីេនះេទៀត េដយសរែតមនករែណនបំេចចកវទិយសនសសំំៃចថមពលជក់លក់ វសិវកមមេនសទ
(បំេពញរវងអនកេនសទ និងអនកជំនញកររសវរជវ និងករអភវិឌឍ) និងករែណនបំេចចកេទសេផសងៗ និងករផតល់
ដំបូនម ន គឺជករចបំច។់ ដូេចនះ ករបែនថមកររបជុំតមអនុសសនក៍នុងសហគមន៍េនសទដូចែដលបន    ពិព៌ណនពី
ដំបូង ែដលេផត តេលវទិយសថ នរសវរជវ នយកដឋ នរដឋបល កែនលងជួសជុលនវ (អ៊ូរនវ) កែនលង  ផលិតឧបករណ៍
េនសទ និងកររបតិបតតិករែកលំអអងគករេនសទ និងករបេងកតបណត ញករងរេដមបគីរំទវសិវកមមេនសទ រមួទងំករ
អភវិឌឍធនធនមនុសសផង។ 

 

IV. ករកំណតស់�តណុហ ភពរ?មរតូវសរមបក់ែនលងសតុករតជកក់នុងកែនលងដករ់B  

      េនកនុងឧសសហកមមេនសទ ជពិេសសកនុងឧសសហកមមែកៃចនផលិតផលេនសទ កែនលងសតុករតជកគ់ឺសំខន់
េដមបរីតួតពិនិតយកររគប់រគងអនមយ័ផលិតផលជលផល ករែថរកសភពរសស់ កររតួតពិនិតយគុណភព ករែថរកស
គុណភពខពស់ៃនផលិតផល និងរកសតៃមលខពស់របស់វ។ េទះជយ៉ងណកេ៏ដយ កររកសសីតុណហ ភពទបេរបរបស់
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consumes a lot of energy and this also increases the burden for the people who are involved with the 

process of production to processing and marketing. Frozen tuna in particular is treated completely different 

from other frozen fish as it is considered an extremely product. Immediately after being caught, tuna are 

rapidly frozen (-55 degrees) and the temperature of storage of products is extremely low (under -50 

degrees) as well, therefore a great deal of energy is consumed in the fishery warehouse on the vessel and in 

onshore facilities.  It is necessary to understand accurately the relation between the storage temperature of 

fishery products and quality preservation and reconsider proper storage temperature of fishery products in 

order to promote energy saving. 

1.  Refrigerant gas of refrigerating appliance 

Domestic supplied amount of sashimi tuna in 2006 was 408,000 tons and among them, frozen 

products accounted for 291,000 ton. (Domestic: 123,00 tons, Imported: 168,000 tons ) (2006; Distribution 

Statistics of fishery products/ Japan Trade Statistics).  Extreme low temperature storage of Tunas was 

supported by designated chlorofluorocarbon (R22)  which was used as refrigerant gas of refrigerating 

appliance. However, regulation for chlorofluorocarbon (R22) has started according to Montreal Protocol 

due to global environmental issues, and its production should be abolished totally by 2012. Ozone depletion 

potential of alternative for chlorofluorocarbon (R134a, R404A etc.) is 0, yet it has a high global warming 

potential. Therefore, there is emission constraint against it. Natural refrigerant (NH3, CO2) refrigerating 

appliance is more expensive than the conventional products making it difficult to control temperature under 

-45 degree with about the same cost as fluorocarbon refrigerant. Therefore tackling the issue is urgent as 

currently it is common to store under -50 degrees on fishing vessels and in the onshore facilities. 

2. Processing and storage of tuna after being caught 

Tuna which were caught by deep-sea tuna long-line fishery will be processed by removing nerves, 

blood, gut and head , and after removal, rapid freezing will be done for 36-48 hours (air blast freezing) 

which will make it frozen products by making the temperature of the center of fish under -55 degrees. 

Many fishing vessels store frozen tuna in fishery warehouse in extremely low temperature (under -50 

degrees) which is as cold as the temperature inside the fishery warehouse of carrying vessels and freezing 

containers. The time required from fishing of tuna until catching landing is shorted 6months, generally 

within 12 months and in rare cases it may take as long as 18 months. 

After catch landing, fish will go through a various processing and distribution routes and will 

reach the consumers. In general, the storage period in onshore refrigerators is 2 to 6 months for lean fish 

such as Thunnus obesus and Thunnus albacares which are carried in all year round and 12 months for fish 

with a lot of fat such as southern bluefin tuna and bluefin tuna as they are sold until next season. Both of 

them are stored in general under -50 degrees in extreme low-temperature refrigerator. Furthermore, cold 

storage period for extreme low-temperature refrigerator near consuming region including the storage period 

for fish with a lot of fat is about 2 months. 

As just described, frozen tuna are storage under -50 degrees without temperature change inside the 
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ថមពលេរចន េហយេនះវេកនេឡងផងែដរនូវបនទុកមនុសសែដលទកទ់ងេនកនុងចងវ កែ់កៃចនពីផលិតកមមេទករែកៃចន 
និងកររកទីផសរ។ ករបងកករតីTuna ជពិេសសេគរបរពឹតតខុសគន ទងំរសុងពីករបងកករបេភទរតីេផសងេទៀត ខណៈ
ែដលវេគរតិះរះិថផលិតផលេនទីបំផុតអចសអុយរលួយបន។ ភល មៗបនទ បព់ីចបប់នរតីTuna រតូវបនេគបងកកយ៉ង
រហ័ស (-៥៥0C) ខណៈែដលសីតុណហ ភពបនទបរ់តជកស់រមបផ់លិតផល គឺទបទងំរសុង (-៥៥0C) ផងែដរ។ ដូេចនះ
ចំនួនដធ៏ំៃនថមពលែដលេគេរបរបស់េនកនុងឃល ងំជលផលេនកនុងនវ និងកនុងករសរមបសរមួលេនសមុរទ។ វ
ចបំចផ់ងែដរេដមបយីល់ដឹងពិតរបកដពីទំនកទ់ំនងរវង       សីតុណហ ភពរកសទុកផលិតផលជលផល និងកររកស
គុណភព និងពិនិតយេឡងវញិសីតុណហ ភពរកសទុករតឹមរតូវៃនផលិតផលជលផលេដយែកលំអករសនសសំំៃចថមព
ល។ 

១. ឧសមន័រតជកស់រមបឧ់បករណប៍ងកក 
 បរមិណផគតផ់គងក់នុងរសុកៃនសសីុមរីតីទូណ (sashimi tuna) កនុងឆន ២ំ០០៦ គឺ ៤០៨,០០០េតន កនុងេនះ
ផលិតផលសរមបប់ងកកចំនួន ២៩១,០០០េតន រមួបញចូ លករផគតផ់គងក់នុងរសុក ១២៣,០០០េតន និងបរមិណនំ
ចូល១៦៨,០០០េតន (ករែបងែចកសថិតិផលិតផលជលផលៈសថិតិពណិជជកមមរបេទសជប៉ុនឆន ២ំ០០៦)។ ករែថរកស
រតីTuna កនុងសីតុណហ ភពរតជកខ់ល ងំបនរតូវផគតផ់គងេ់ដយមនករេរៀបចំ chlorofluorocarbon (R22) ែដលេគេរប
របស់វជឧសម័នរតជក់សរមបរ់បដបប់ងកក។ េទះបីជយ៉ងណកេ៏ដយ ចបបស់រមបេ់របរបស់ 
chlorofluorocarbon (R22) បនែណនទំកទ់ងជមយួនឹង Montreal Protocol េដយសរបញហ បរសិថ នពិភពេលក 
ផលិតកមមរបស់វនឹងរតូវបនលបេ់ចលទងំអស់េនឆន ២ំ០១២។ ករេរបអស់សកត នុពលអូហសូនកនុងជេរមសេផសងគន
សរមប់ chlorofluorocarbon (R134a, R404) គឺ០ ប៉ុែនតវមនករកក់េកត ខពស់សកត នុពលពិភពេលក។ ដូេចនះមន
ករករមតិករផសពវផសយរបឆងំករេរបរបស់របស់វ។ របដបេ់ធវឲយរតជកធ់មមជតិ (NH3, CO2) េនកនុងឧបករណ៍េធវ
ឲយរតជក ់ គឺៃថលជងផលិតផលធមមតែដលេធវឲយវពិបករតួតពិនិតយសីតុណហ ភពេរកម -៤៥0C ែដលមនតៃមលដូចគន
នឹងរបដបេ់ធវឲយរតជក់ fluorocarbon។ ដូេចនះករយកចិតតទុកដកេ់លបញហ េនះរតូវែតេធវបនទ នព់ីឥឡូវ ែដលវជករ
អនុវតតធមមតេដមបែីថរកសផលិតផលជលផលសថិតេរកមសីតុណហ ភព -៥០0C េនេលនវេនសទ និងកនុងករសរមប
សរមួលេនសមុរទ។ 

២. ករែកៃចន ន,ងកររកសរBទណូបនទ បព់�ចបប់ន 
 រតីTuna ែដលចបប់នេដយសនទូចរនងរតី tuna សមុរទទឹកេរជ រតូវបនេគែកៃចនេដយករកត់យកេចញ
សរៃសវញិញ ណ ឈម េពះេវៀន និងកបល បនទ បម់កបងកកភល មៗ ែដលអនុវតតកនុងរយៈេពលពី ៣៦ េទ៤៨េម៉ង 
(បងកកេរបខយល់រតជក)់ េដមបេីធវឲយរតី tuna េទជផលិតផលបងកក ជមយួនឹងសីតុណហ ភពកនុងបនទបរ់តជកទ់បជង -
៥៥0C។ នវេនសទដ៏េរចនបនរកសរតី tuna កកកនុងឃល ងំរតជកជ់លផលកនុងសីតុណហ ភពទបខល ងំ (េរកម -៥០
0C) ែដលរតជកដូ់ចសីតុណហ ភពេនខងកនុងឃល ងំជលផលៃននវដឹកជញជូ ន និងកុងែទនណឺបងកក។ េពលេវលែដល
រតូវករពីេនសទបនរតី tuna រហូតដល់េពលេឡងផលចប ់ គឺខលីរតឹម ៦ែខ េទះបីជតមធមមតដល់ ១២ែខ និងកនុង
ករណីេដយករមវអចមនដល់ ១៨ែខ។  
 បនទ បព់ីេឡងផលចប់ រតីនឹងឆលងកតក់រែកៃចនខុសៗគន  និងែបងែចកេទតមរគបផ់លូវ មុននឹងេទដល់អនកេរបរប
ស់។ ជទូេទ រយៈេពលរកសទុកកនុងកែនលងរតជក់េនឯសមុរទអចពី ២ េទ ៦ែខសរមប់រតីគម នខល ញ់ ដូចជករណី
របេភទរតី Thunnus obesus និង Thunnus albacares ែដលេគអនុវតតេពញមយួឆន  ំនិង ១២ែខសរមប់រតីែដលមន
ខល ញ់គុណភពខពស់ ដូចជរតី tuna រពុយេខៀវេនែបក៉ខងតបូង និងរតី tuna រពុយេខៀវែដលតមធមមតេគលក់រហូត
ដល់រដូវេរកយ។ របេភទរតី tuna ទងំេនះ ជទូេទេគរកសវេរកមសីតុណហ ភព -៥០0C កនុងបនទបសី់តុណហ ភពរតជក់
ខល ងំ។ េលសពីេនះេទៀត រយៈេពលរកសរតជកស់រមបប់នទប់បងកកមនសីតុណហ ភពរតជក់ខល ងំេនេកៀកនឹងតំបន់េរប
របស់ ជរមួ រយៈេពលរកសរតីឲយមនគុណភពខពស់ៃនរតីមនខល ញ់ គឺរបែហល២ែខ។ 
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fishery warehouse on the vessel, during transport by carrying vessel and containers and in onshore. 

However the temperature of fish body may change when being exposed to outdoor air such as when 

moving from fishing vessels to carrying vessels, during transfer from carrying vessels to extreme 

low-temperature refrigerator in onshore, when being on the market, when it is being processed , during 

transfer and at the time of sale. According to the survey by FRA, if the fish is exposed to outdoor air of 18 

degrees for 3 hours when being on the market, it is confirmed that the temperature of the center of fish 

increases about 17 degrees. 

3. Energy saving effect after turning up the storage temperature 

According to preliminary calculation by FRA, raising the temperature of fishery warehouse to 

store frozen tuna from extreme low-temperature -50 degrees to -40 degrees, in terms of fuel 7% of annual 

consumption is expected to be reduced.  Average fuel consumption rate per 1 sail day of deep-sea tuna 

long-line fishing vessels is 3.0 kl. Assuming that annual operation period is 320 days and the total number 

of vessels is 360 (As of May, 1997), annual fuel consumption rate by deep-sea tuna long-line fishing 

vessels would be 345,000 kl. If it will be possible to raise the temperature of fishery warehouse from 

conventional extreme low-temperature (-50 degrees) to -40 degrees to ~ 45 degrees, 15~40 % of power 

consumption can be reduced. Furthermore, general packing material can be used instead of special packing 

material for extreme low-temperature and this may lead to cost saving. 

4. Agenda concerning frozen storage of tuna to be examined in the future 

Frozen tuna are stored in extreme low-temperature. (Under -50 degrees) However, scientific basis 

concerning the relation between quality and the storage temperature is not clear. Deep-sea tuna long-line 

fishing vessels in particular received requests from stake holders to differentiate it from other fishing 

vessels which deal with frozen products as if it is competing with other fishing vessels. Using extreme 

low-temperature in cold storage became widespread on a parallel with the increase in performance of 

cooling system due to the use of fluorocarbon refrigerant. According to experimental research and literature 

in the past, there is no scientific knowledge which say that cold storage in the temperature lower than -40 

degrees is necessary in order to ensure quality when storing tuna for a long period of time. 

According to quality assurance period by temperature during onshore storage of tuna frozen on 

vessel (Quality assurance period judging from the degree of discoloration of tuna meat) in the collection of 

papers by Japan Society of Refrigerating (Vol. 1 No.1-2,1984), quality assurance limit of Thunnus obesus 

which is a typical lean fish used for sashimi is more than 17 months when stored under -40 degrees judging 

from metmyoglobin condition which is an index of browning of fish meat. This indicates that if tuna which 

are frozen rapidly on the vessel as usual are stored under -40 degrees in fishery warehouse and in onshore 

facility, the quality (color) is controlled. As there is no knowledge about the relation between quality 

preservation and cold storage temperature of bluefin tuna and other fish which have a lot of fat and the 

effect to quality when storing for a long period of time which exceeds the usual term from fish catch until 

consumption. (Generally about 1 year and half), there is a need to examine more in the future. Currently, 

thanks to the progress of equipment and management technology, it is possible to store in nearly constant 
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 ដូចបនពិពណ៌នរចួមកេហយ រតី tuna បងកករតូវបនេគរកសេរកម -៥០0C េដយមនិផល ស់បតូរសីតុណហ ភពេន
ខងកនុងឃល ងំជលផលេនេលនវ កនុងកំឡុងេពលដឹកជញជូ នេដយនវដឹកជញជូ ន និងកនុងកុងែទនណឺ និងករសរមប
សរមួលេនសមុរទ។ េទះបីជយ៉ងណក៏េដយ សីតុណហ ភពខលួនរតីអចែរបរបួលេនេពលែដលរតូវខយល់ ដូចជេន
េពលែដលយកេចញពីនវេនសទេទដក់េនកនុងនវដឹកជញជូ ន កនុងកំឡុងេពលេផទរពីនវដឹកជញជូ នេទបនទប់សីតុណហ
ភពរតជក់ខល ងំេនសមុរទ េនេពលេរ េចញេនកនុងទីផសរ េនេពលកំពុងែកៃចន កំឡុងេពលេផទរ និងេនេពលែដលល
ក។់ េយងតមករអេងកតែដលបនេធវេឡងេដយ FRA របសិនេបរតីរតូវបនេគដកឲ់យរតូវហលខយល់កនុងសីតុណហ ភព 
១៨0C សរមបរ់យៈេពល ៣េម៉ង េនេពលែដលបញជូ នេទទីផសរវបនរតូវេគបញជ ក់ថសីតុណហ ភពៃនកណត លខលួនរតី
េកនេឡងរតឹម ១៧0C។ 

 ៣. រ�ស,ទធភពសនសំសំៃចថមពលបនទ បព់�រកសស�តណុហ ភពរកសទកុ 
 ែផអកេលករេផតមគណនែដលបនេធវេឡងេដយ FRA េលកេឡងពីសីតុណហ ភពៃនឃល ងំជលផលេដមបរីកសរតី 
tuna បងកក ពីសីតុណហ ភពរតជកខ់ល ងំ -៥០0C េទ -៤០0C ករេរបរបស់េរបងរបចឆំន រំតូវបនេគរពំឹងថេគកតប់នថយ
បនរតឹម ៧%។ អរតៃនករេរបរបស់េរបងមធយមកនុង១ដំេណ រមយួៃថង សរមបន់វេនសទសនទូចរនងរតី tuna ស
មុរទទឹកេរជ គឺ ៣.០kl។ អចសនមតបនថ រយៈេពលរបតិបតតិកររបចឆំន  ំគឺ ៣២០ៃថង និងចំនួននវសរុប គឺ ៣៦០ 
(ែខឧសភ ១៩៩៧) អរតៃនករេរបរបស់េរបងរបចឆំន េំដយនវេនសទសនទូចរនងរតី tuna សមុរទទឹកេរជ នឹង
មន ៣៤៥,០០០kl។ របសិនេបវនឹងអចេងបេឡងសីតុណហ ភពៃនឃល ងំជលផល   សីតុណហ ភពរតជក់ខល ងំ (-៥០
0C) េទ -៤០0C េទ -៤៥0C េនះករេរបរបស់កមល ងំអចកតប់នថយបនរតឹម១៥ េទ ៤០%។ េលសពីេនះេទៀត វតថុ
ធតុេដមេវចខចបធ់មមតអចរតូវេគេរបជំនួសវតថុធតុេដមេវចខចប់ពិេសសសរមបសី់តុណហ ភពរតជកខ់ល ងំែដលអចនឲំយ
មនករសនសសំំៃចតៃមលផងែដរ។ 
 ៤. កមមវតថុរតួតព,ន,តយទកទ់ងន6ងកែនលងរកសរតជករ់B Tuna នេពលអនគត    
 រតី tuna បងកកបនរតូវេគរកសកនុងសីតុណហ ភពរតជកខ់ល ងំេរកម -៥០0C។ េទះជយ៉ងណកេ៏ដយ មូលដឋ ន
វទិយសរសតកំពុងពិនិតយទំនកទ់ំនងរវងគុណភព និងសីតុណហ ភពរកសទុក គឺមនិចបស់លស់េសះ។ នវេនសទ
សនទូចរនងរតី tuna សមុរទទឹកេរជ ជពិេសសបនទទួលសំណូមពរពីអនកពកព់ន័ធ េធវឲយមនករផល ស់បតូរនវទងំេនះ 
ពីនវេនសទដៃទេទៀតែដលទកទ់ងនឹងផលិតផលបងកកដូចែដលគិត គឺនវេនសទសនទូចរនងរតី tuna របកួត
របែជងជមយួនឹងនវេនសទដៃទេទៀត។ ករេរបរបស់សីតុណហ ភពរតជកខ់ល ងំកនុងកែនលងរកសរតជក់កល យជទូលំ
ទូលយរសបគន ជមយួនឹងករេកនេឡងកនុងករអនុវតតរបពន័ធរតជក ់ ទកទ់ងនឹងករេរបរបស់របដបេ់ធវឲយរតជក ់
fluorocarbon។ លទធពិេសធនរ៍សវរជវ និងអកសរសរសតកលពីមុន មនិបនបងហ ញភសតុតងវទិយសរសតែដលអច
និយយបនថ កររកសរតជក់ជមយួនឹងសីតុណហ ភពទបជង -៤០0C គឺចបំចេ់ដមបបីញជ កច់បស់ពីគុណភពរបស់
រតី tuna រតូវរកសទុកសរមប់រយៈេពលែវង។ 
 ទកទ់ងេទនឹងរយៈេពលធនគុណភពេដយសីតុណហ ភពកនុងកំឡុងេពលរកសទុកេនសមុរទៃនរតី tunaបងកក
េនេលនវ (រយៈេពលធនគុណភពវនិិចឆយ័ពីករមតិៃនករខូចពណ៌របស់សចរ់តី tuna) រកេឃញេនកនុងឯកសរ
របមូលបនេដយសមគមបងកករបេទសជប៉ុន (Vol. 1 No.1-2, 1984) ករធនគុណភពករមតិសរមបរ់បេភទរតី 
Thunnus obesus ែដលជរបេភទរតីគម នខល ញ់េរបរបស់សរមបម់ុខមហូប sashimi បនេរចនជង១៧ែខ េពលែដល
េគរកសកនុងសីតុណហ ភពេរកម -៤០0C ករវនិិចឆយ័ពីសថ នភពសចរ់តី (metmyoglobin) ែដលជលិបិរកម (index) ៃន
សចរ់តីេឡងព៌ណរបេផះ។ េនះចងអុលបងហ ញថរបសិនេបរតី tuna ែដលរតូវបនបងកកយ៉ងរហ័សេនេលនវដូចធមម
ត េគបនរកសទុកកនុងេរកមសីតុណហ ភព -៤០0C េនកនុងឃល ងំជលផល និងេនកនុងកែនលងសរមបសរមួលេនសមុរទ 
គុណភព (ពណ៌) រតូវបនេគរតួតពិនិតយ។ េទះបីជយ៉ងណកេ៏ដយ ទំនកទ់ំនងរវងកររកសគុណភព និងសីតុណហ
ភពរកសរតជកៃ់នរតី tuna រពុយេខៀវ និងរតីដៃទេទៀតែដលមនខល ញ់ខពស់ និងមនឥទធិពលេលគុណភពេពលរកស
ទុកសរមប់រយៈេពលែវង េលសពីរយៈេពលធមមតពីចបប់នរតីរហូតដល់េរបរបស់ (ជទូេទ បនទ បព់ីរបែហល១ឆន ំ
កនលះ) គឺេគមនិដឹង។ ដូេចនះ មនតរមូវកររតួតពិនិតយកងវល់េនះេនេពលអនគត។ េដយសរែតភពរកីចេរមនកនុង
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temperature in the fishery warehouses of Japanese fishing vessels and inside onshore refrigerators. 

However, when frozen tuna are exposed to outdoor air such as when transshipment, catch landing and being 

sold in the market, the temperature rises. In order to accurately understand the influence which temperature 

change of frozen tuna through production to consumption may have over the quality and condition, it is 

necessary to make a temperature measurement carefully in each process. Also, it is important to get 

evaluation from intermediary and other stake holders about extreme low-temperature stored tuna and frozen 

tuna which were stored about -40 degrees on vessels and considers the energy saving effects due to the 

difference of store temperature in fishery warehouses. 

We need to work on the research concerning the influence on quality by different condition such as 

freeze speed, difference of cold storage temperature, fat content, temperature change and long term storage, 

using degeneration of protein, ice crystal formation, lipid oxidation and metmyoglobin condition as index 

in order to understand the relation between quality and cold storage temperature of frozen tuna. Also, 

frozen tuna for sashimi from the point of domestic transaction volume is broadly divided into 1) Medium 

size Thunnus obesus and Thunnus albacares which are dealt in mass merchandiser markets 2) Large 

scale Thunnus obesus which is typical lean fish 3) bluefin tuna and southern bluefin tuna which have high 

fat content, therefore it is necessary to narrow down the type of fish we should start research on. 

In promoting the development research of temperature control method regarding proper storage of 

frozen tuna, it is important to present the result quickly and clearly not only to fishery operators but also 

frozen tuna handling business operators (processing, refrigerating and transporting) and encourage self-help 

efforts of the industry towards improvement of system in production and distribution and cost saving. Not 

only tuna, but the frozen products that deep-sea skipjack long-line fishing vessels have caught (skipjack, B1 

products of albacore tuna) are also stored in extreme low-temperature of under -50 degrees on the vessel 

and onshore as well as tuna. There is also a need to clarify the relation between quality and cold storage 

temperature and develop a proper cold storage method. 

Frozen products of neon flying squids are, as requested by people concerned with the market, 

stored in fishery warehouse which is -35 degrees on vessel, and are landed. However, they are stored in 

refrigerators under -20 degrees on land. Therefore, it is needed to consider optimum temperature zone for 

storage from the point of quality preservation and energy saving. 

V. Energy saving technology utilizing LED lights 

1. Circumstances around fishing using lights 

Among the fisheries which are operated using lights, squid fishing and saury square net fishing are 

conducted utilizing a fish collecting lamp which uses a large amount of light. Electricity is supplied by 

setting substantial auxiliary machines (by main engine for some small size vessels) due to the usage of fish 

colleting lamp. A large amount of fossil fuel (mainly heavy oil A) is used to drive auxiliary machines. As 

fishing industry is suffering financially these days, cost saving is an urgent problem. In order to save fuel 

cost by controlling consumed power used for fish collecting lamp, LED fish collecting lamp (light-emitting 
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ឧបករណ៍ និងបេចចកវទិយរគបរ់គងវ ថមីៗេនះអចរកសទុករតីកនុងសីតុណហ ភពែកបរេថរេនកនុងឃល ងំជលផលរបស់នវ
េនសទជប៉ុន និងេនខងកនុងបនទបរ់តជកេ់នឯ       សមុរទ។ េទះបីជយ៉ងណកេ៏ដយ េនេពលែដលរតី tuna 
បងកករតូវបនដកឲ់យរតូវហលខយល់ ដូចជេនកនុងកំឡុងេពលដឹកជញជូ ន  កំឡុងេពលេឡងផលេនសទ និងលកេ់ន
កនុងទីផសរ សីតុណហ ភពេកនេឡង។ កនុងករណីយល់ដឹងបនរតឹមរតូវនូវឥទធិពលៃនករែរបរបួលសីតុណហ ភពសំខន់ៗ  ៃន
រតី tuna បងកកឆលងកតច់ងវ កពី់ផលិតកមម េទករេរបរបស់ េលគុណភព និងសថ នភព វចបំចរ់តូវអនុវតតករវស់សី
តុណហ ភពយ៉ងយកចិតតទុកដក់ជរបចេំនកនុងដំេណ រករនិមយួៗ។ វសំខនផ់ងែដរេដមបែីសវងរកសរមប់ករវយ
តៃមលែដលទទួលបនពីអនតរករ ី និងអនកពកព់ន័ធដៃទេទៀត អំពីរតី tuna រកសកនុងសីតុណហ ភពទបខល ងំ និងរតី tuna 
បងកករកសទុកកនុង សីតុណហ ភពរបែហល -៤០0C េនេលនវ និងពិចរណឥទធិពលសនសសំំៃចថមពលទកទ់ងនឹងភព
ខុសគន ៃនសីតុណហ ភពរកសទុកេនកនុងឃល ងំជលផល។  
 ដូេចនះមនតរមូវករេធវករងរេលកររសវរជវទកទ់ងនឹងឥទធិពលៃនសថ នភពខុសគន អំពីគុណភព ដូចជ
េលបឿនបងកក ភពេផសងគន ៃនសីតុណហ ភពរកសរតជក់ ភពមនខល ញ់េរចន ករផល ស់បតូរសីតុណហ ភព និងរយៈេពលរកស
ទុកយូរ ករេរបរបស់ជលិបិរកម (indices) ភពអនថ់យៃនរបូេតអុីន ករបេងកតជកំណកទឹកកក អុក សីុតកមមជតិ
ខល ញ់ (lipid oxidation) និងសថ នភពសច់រតី (metmyoglobin) ែដលយល់ដឹងពីទំនកទ់ំនងរវងគុណភព និងសីតុ
ណហ ភពរកសរតជកៃ់នរតី tuna បងកក។ វគួរែតេគពិចរណផងែដរថរតី tuna បងកកសរមប់េធវអហរ sashimi ចប់
ពីេពលលកដូ់រកនុងរសុក ទំហំរតូវបនេគែបងែចកជៈ ១) ទំហំមធយមដូចជរបេភទរតី Thunnus obesus និង 
Thunnus albacores ែដលេគលកេ់នកនុងផសរលកដុ់ំ ២) ខន តធំដូចជរបេភទរតី Thunnus obesus ែដលជរបេភទ
រតីគម នខល ញ់ និង ៣) របេភទរតី tuna រពុយេខៀវ និងរតី tuna រពុយេខៀវែបក៉ខងតបូងែដលមនខល ញ់ខពស់ ដូេចនះេហយ
វចបំចេ់ធវឲយតូចេទៗៃនរបេភទរតី ែដលគួរែតេធវកររសវរជវ។ 
 កនុងករែកលំអកររសវរជវអំពីករអភវិឌឍៃនវធិីសរសតរតួតពិនិតយសីតុណហ ភពទកន់ងនឹងកររកសទុករតីtuna 
បងកកបនរតឹមរតូវ វគឺជករងរសំខន់េដមបបីងហ ញលទធផលភល មៗ និងយ៉ងចបស់ មនិរតឹមែតអនករបតិបតតិទកទ់ងនឹង
ជលផលេទ ប៉ុែនតអនករបតិបតតិេលមុខជំនួញរតី tuna បងកកផងែដរ (ករែកៃចន ករបងកក និងករដឹកជញជូ ន) និងេលកទឹក
ចិតតឲយខិតខំរបឹងែរបងជួយ ខលួនឯងៃនឧសសហកមមេឆព ះេទរកករែកលំអរបពន័ធ មនិរតឹមែតកនុងផលិតកមម និងករែចក
ចយប៉ុេណណ ះេទ ប៉ុែនតេលករសនសសំំៃចតៃមលផងែដរ។  
 េទះបីជយ៉ងណក៏េដយ េនះគួរែតេកត បេលមនិរតឹមែតរតី tuna ប៉ុេណណ ះេទ ប៉ុែនតផលិតផលបងកកដៃទេទៀត
ផងែដរ ែដលផលចបរ់បស់នវេនសទសនទូចរនងរតី skipjack សមុរទទឹកេរជ (e.g. skipjack, B1 products of 
albacore tuna) ែដលរតូវបនេគរកសទុកផងែដរកនុងសីតុណហ ភពទបខល ងំេរកម -៥០0C េនេលនវ និងេនឯសមុរទ
ដូចរតី tuna ែដរ។ មនតរមូវករផងែដរេដមបបីញជ កព់ីទំនក់ទំនងរវងគុណភព និងសីតុណហ ភពរកសរតជកស់រមប់
រតីទងំអស់េនះ កដូ៏ចជអភវិឌឍវធិីសរសតរកសរតជកឲ់យបនរតឹមរតូវ។ 
 េលសពីេនះេទៀត ផលិតផលបងកកមកឹេណអុង (neon flying squids) េបតមសំណូមពររបស់របជជនគឺករ
រពួយបរមភទកទ់ងនឹងទីផសរ េហយេគរកសទុកេនកនុងឃល ងំជលផលេនេលនវែដលមនសីតុណហ ភព -៣៥0C មុន
នឹងេឡងរតី។ េនេលដី ផលិតផលរតូវេគរកសទុកកនុងទូរតជកែ់ដលមនសីតុណហ ភព -២០0C។ ដូេចនះវចបំច់
ពិចរណពីតំបន់ែដលមនសីតុណហ ភពរបេសរបំផុត សរមបរ់កសទុកពីរទុងរទយៃនករែថរកសគុណ និងករសនសំ
សំៃចថមពល។ 
V. បេចចក�ទយសនសំសំៃចថមពលេដយករេរ��រ�សអ់ំពលូេUលង LEDLEDLEDLED 

១. បរVសថ នជុំ�ញករេរ��រ�សអ់ំពលូេUលងេនសទ  

 កនុងចំេណមជលផលែដលេគរបតិបតតិករេដយេរបរបស់អំពូលេភលងមនករេនសទមកឹ និងករេនសទរតី
េដយមងហំ៊ (saury square net) ែដលេគេរបរបស់អំពូលេភលងេដមបរីបមូលរតីែដលេរបពនលឺធំទូលយ។ អគគីសនីផគត់
ផគងេ់ដយម៉សីុនជំនួយ (េដយម៉សីុននវសរមបន់វតូចៗ) េដមបេីរបអំពូលរបមូលរតី។ បរមិណដធ៏ំៃនេរបងហវូសីុ
ល (ជសំខនគ់ឺេរបងធងន់ A) េគេរបេដមបដីំេណ រករម៉សីុនជំនួយ។ េដយសរឧសសហកមមជលផលកំពុងជួបរបទះ
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diode) were introduced for as lamps on board and underwater lamps in saury square net fishing and purse 

seine fishing. Metal halide which is a mainstream light source of fish collecting lamp contains mercury 

inside its bulb, therefore there is a risk of mercury contamination in case it breaks. As for incandescent 

lamp, European Union has decided to stop the sale of the incandescent lamps for family use by 2012 and 

will switch to energy efficient fluorescent lamps. Also, in our country all the incandescent lamps will be 

switched to energy-saving fluorescent lamps or LED lamps by 2012. Introducing LED fish collecting lamps 

is also important from the perspective of reducing the global environmental burden. 

Moreover, in this text we will use fishing lamps instead of fish collecting lamps for the reason that 

depending on light, the behavior of the creatures are controlled such as gathering them toward the light 

source of lamps or moving away from it. 

2. Background and actual condition of the effort to experimentally introduce LED-fishing lamp 

As for saury square net fishing, from 2004 to 2005 private companies have used governmental 

incentives and in 2006, fishery operators themselves acted as primary actor and used governmental 

incentives to experimentally introduce it. As for large scale saury square net, 20% to 40% of fuel 

consumption was reduced by switching incandescent lamps to concentrated light-distribution type LED 

lights (LED lamps of which light is concentrated in smaller irradiation range) and switching metal halide 

lamps to diffusion light-distribution type LED lamps (LED lamps of which light is diffused by making the 

irradiation ranger bigger) and still could obtain about the same result as other fishing vessels of same size, 

The same result was shown for small size saury square net fishing vessels as well. Considering those results, 

both small size and large scale saury square net fishing vessels wholly changed from concentrated 

light-distribution type LED lamps to diffusion light-distribution type LED lamps and operated 

experimentally, and as a result it is confirmed that by using diffusion light-distribution type LED about the 

same amount of fish can be caught. It also indicated downsizing and reduction of auxiliary machines 

mounted as fishing lamp. 

In squid fishing, since 2000 private companies have done experimental introduction utilizing 

governmental incentives. Most were targeted at sagittated calamari. Experimental operation of changing 

from metal halide fishing lamps to lights and another experimental operation of using both LED and metal 

halide fishing lamps were conducted. Concerning the technology using LED as lamps on board, it first 

started with verification test of using only concentrated light-distribution type LED lamps or using with 

metal halide lamps. The amount of fish catches declined for both small size and medium size fishing 

vessels in experimental operation which only used LED and the experimental operation when the usage rate 

of metal halide lamps is low. Therefore, as well as the exam done to saury square net fishing vessels we 

have done an experimental operation after changing to diffusion light-distribution type LED as lamps on 

board. As a result, the same amount of fish as conventional metal halide lamps used for small and medium 

size squid fishing vessels operated through spring to fall was caught while reducing fuel consumption. 

However, after fall there are some cases which saw reduction in the amount of fish catches in case only 

LED lamps are used even if it is diffusion light-distribution type or in case the usage rate of metal halide 
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បញហ ហិរញញ វតថុ ករសនសសំំៃចតៃមល គឺជករែដលរតូវយកចិតតទុកដកប់នទ ន។់ េដមបសីនសសំំៃចតៃមលេរបងេដយកររតួត
ពិនិតយកមល ងំេរបរបស់េដយអំពូលរបមូលរតី LED (light-emitting diode) អំពូលរបមូលរតីរតូវបនេគែណនឲំយេរប
ដូចជអំពូលេនេលនវ និងអំពូលដកក់នុងទឹកកនុងករេនសទេដយេរបមងហំ៊ (saury square net fishing) និងអនួ
ហំ៊ (purse seine fishing)។ វតថុេលហៈធតុ (Metal halide) ែដលជរបភពពនលឺសំខន់សរមបអ់ំពូលរបមូលរតីមន
ពនលឺេមកេឃរ ី (mercury) េនខងកនុងអំពូល ដូេចនះវមនហនិភយ័ៃនករចមលងេរគពនលឺេមកេឃរ ី (mercury 
contamination) កនុងករណីអំពូលែបក។ េដយសរអំពូលមនពនលឺសកបុះ សហភពអឺរុប (European Union) បន
សេរមចចិតតបញឈប់ករលកអ់ំពូលរបេភទេនះ (incandescent lamps) សរមប់េរបរបស់កនុងរគួសរេនកនុងឆន ២ំ០១២ 
េដមបបីតូរឲយេរបអំពូលែដលមនផលលអ (energy efficient fluorescent lamps) វញិ។ កនុងរបេទសជប៉ុន រគបអ់ំពូល
ែដលមនពនលឺសកបុះ (incandescent lamps)នឹងរតូវេគបតូរេទអំពូលែដលមនផលលអ (energy-saving fluorescent 
lamps) ឬអំពូល LED េនកនុងឆន ២ំ០១២។ ករែណនឲំយេរបអំពូល LED របមូលរតី គឺមនសរៈសំខនផ់ងែដរពីទសស
នៈវស័ិយៃនករកតប់នថយបញហ បរសិថ នពិភពេលក។ 
េលសពីេនះេទៀត គួរែតេគកត់សំគល់ថអំពូលេនសទែដលេគេរបរបស់េនកនុងអតថបទៃនឯកសរេនះ ជំនួសអំពូល
របមូលរតីសរមបេ់ហតុផលសំខនែ់ដលទកទ់ងនឹងពនលឺ ចរកិៃនរបេភទរតូវេគរបមូល ដូចជកររបមូលពួកវឲយេទកន់
របភពពនលឺៃនអំពូល ឬករឲយចកេចញឆង យពីរបភពពនលឺ។        

២. មលូដឋ ន ន,ងសថ នភពជកែ់សតងៃនករខ,តខំរ�6ងែរ�ងេដ\មប�ែណនំព,េសធនក៍រ
េរ��រ�សអ់ំពលូេនសទ LEDLEDLEDLED 
 ដូចជករេនសទេដយមងហំ៊ (saury square net fishing) រកុមហុ៊នឯកជនបនជួយ េលកទឹកចិតត        រដឋ ភិ
បលពីឆន ២ំ០០៤ ដល់២០០៥ និងកនុងឆន ២ំ០០៦ អនករបតិបតតិករជលផលខលួនឯងេធវសកមមភពជអនកចប់េផតមដំបូង
េគ និងេរបរបស់េលកទឹកចិតតរដឋ ភបិលេដមបែីណនកំរពិេសធនអ៍ំពូលេភលងេនសទ LED (LED-fishing lamp)។ 
កនុងករណីមងហំ៊េនសទខន តធំ (large-scale saury square net fishing) ២០% េទ៤០% ៃនករេរបរបស់េរបងរតូវ
បនកតប់នថយេដយករបតូរពីអំពូលែដលេភលងព៌ណស េទរបេភទអំពូលពនលឺទកទ់ញ LED (អំពូល LED ែដលទក់
ទញេនះ គឺចមង យៃនករចងំពនលឺតូចជង) កដូ៏ចជករបតូរពីអំពូលេលហៈ (metal halide lamps) េទរបេភទអំពូល
សយភយពនលឺ LED (អំពូល LED ែដលមនពនលឺសយភយេដយករបេងកតទំហំ៊ចងំរសមីធំជង) និងអចេនមនេន
េឡយនូវលទធផលដូចគន នឹងនវេនសទដៃទេទៀត ែដលមនទំហំដូចគន ។ 
 លទធផលដូចគន មនចំេពះនវេនសទមងហំ៊ខន តតូចផងែដរ។ ករពិចរណេលលទធផលទងំេនះ នវ
េនសទមងហំ៊ទងំពីរ ទងំខន តតូច និងខន តធំ បនផល ស់បតូរទងំរសុងពីរបេភទអំពូលទកទ់ញ LED (concentrated 
light-distribution type LED lamps) េទរបេភទអំពូលសយភយពនលឺ LED (diffusion light-distribution type 
LED lamps)។ េទះជយ៉ងណកេ៏ដយ តមរបតិបតតិករពិេសធន៍ លទធផលបញជ កថ់ករេរបរបស់របេភទអំពូល
សយភយពនលឺ LED របែហលជមនបរមិណរតីដូចគន រតូវេគចបប់ន េហយថមនទំហំថយចុះ និងករបនថយ
ម៉សីុនជំនួយដកអ់ំពូលេនសទមនលទធផល។  
 កនុងករេនសទមកឹ ចប់តងំពីឆន ២ំ០០០ រកុមហុ៊នឯកជនបនអនុវតតករែណនកំរពិេសធនក៍រេរបរបស់អំពូ
ល LED េលកទឹកចិតតរដឋ ភបិល។ រកុមហុ៊នភគេរចនបំផុត កំពុងេផត តសំេដេទេល sagittated calamari ។ ករ
របតិបតតិករពិេសធនេ៍លករផល ស់បតូរពីអំពូលេនសទេលហៈហលីត េទពនលឺ និងរបតិបតតិករពិេសធនដ៍ៃទេទៀតៃន
ករេរបរបស់អំពូល LED ទងំពីរ និងអំពូលេនសទេលហៈហលីត រតូវបនេគេធវ     េឡង។ ករអភវិឌឍៃនបេចចក
វទិយករេរបរបស់អំពូល LED ជអំពូលេនេលនវ ករចបេ់ផតមដំបូងជមយួនឹងករសកលបងេផសងៗគន  ៃនករេរប
របស់ែតរបេភទអំពូលទកទ់ញ LED (concentrated light-distribution type LED lamps) ឬេរបរបស់អំពូលេល
ហៈហលីត (metal halide lamps)។ បរមិណៃនផលចប់រតីថយចុះសរមបន់វេនសទទងំពីរ គឺខន តតូច និង
មធយមកនុងរបតិបតតិករពិេសធន៍ែដលេរបរបស់ែតអំពូល LED និងកនុងរបតិបតតិករពិេសធន៍េពលេរបរបស់តៃមលៃនអំពូ
លេលហៈហលីត (metal halide lamps) គឺទប។ ជមយួគន នឹងករវយតៃមលបនេធវសរមបន់វេនសទមងហំ៊ 
របតិបតតិករពិេសធនប៍នេធវេឡងមនករផល ស់បតូរេទរបេភទអំពូលសយភយពនលឺ LED គឺអំពូលេនេលនវ។ ជ
លទធផល បរមិណដូចគន ៃនរតីេគចបប់នេដយេរបរបស់អំពូលេលហៈហលីតសមញញ  ែដលេរបសរមប់នវ
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fishing lamps is low. 

On the other hand, as for the utilization technology of LED underwater lamps, according to the 

daytime operation which targeted at neon flying squid in North pacific ocean by water research institute, 

about the same amount of fish was caught using LED underwater lamps compared to the operation using 

conventional metal halide underwater fishing lamps.  Currently, the research development for the 

utilization technology of operation at night time is continuing. Furthermore, since August of 2008, Fisheries 

institute of Ishikawa prefecture has started test towards utilization technology of LED for sagittated 

calamari and the characteristics of light source of LED underwater fishing lamps and reaction behavior of 

sagittated calamari to underwater lamps are becoming clear.  

Among large scale purse seine fisheries, fishing lamps are used as vessel on board lamp and 

underwater lamp for the fishing vessels which are operated in marine area where it is allowed to light such 

as East sea, yellow sea and Japan sea. As it uses less light compared to squid fishing and saury square net 

fishing, the fuel consumption by utilization of fishing lamps is relatively low. Experimental introduction of 

LED fishing lamp is conducted as governmental incentives project since 2006 and also as incentive project 

by Nagasaki prefecture. All of these have considered using it as underwater lamp. There is about the same 

amount of fish catches compared to conventional metal halide lamps and halogen lamps while the fuel 

reduction effect is also seen. Moreover, there is a report saying that by using characteristic of LED fishing 

light such as blinking light, it may be possible to collect certain types of fish more effectively. Development 

and improvement of utilization technology which leads to fish catches more effectively through controlling 

the behavior of fish school by establishing method of utilization of LED underwater lamps which suits the 

type of fish and constructing combined utilization technology of underwater lamps and as lamps on board, 

is expected in the future. 

3. Research directions for the future 

In fishing using light, there are 4 issues we need to tackle in order to promote introduction of LED. (1) 

Conduct general verification test of LED throughout the fishing season , (2) Collect necessary data to 

understand the structure of total energy consumption of fishing vessel,  (3) clarify the influence light 

wavelength, strength and gap of light emission have over the behavior of major marine creatures and 

develop technology to control fish school by light,  (4) Based on the result above, there is a need to 

promote development of fisheries production system using the characteristic of LED light source. 

VI. Estimate emission of greenhouse gases    in the fishing industry 

With the purpose of making framework for Post Kyoto Protocol, reduction of greenhouse gas 

emission is required in many sectors. To promote the measures against reduction in fishing industry, it is 

necessary to evaluate each measurement towards reduction on a regular basis and also to have basic 

information about it. As for fishing industry, there are examples of estimate amount of carbon dioxide 

emissions which is calculated by fuel consumption of fishing vessel. However, amount of carbon dioxide 

emissions of fishing industry as a whole which includes so called postharvest process including fishery 
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េនសទមកឹខន តតូច និងមធយម របតិបតតិករចបត់ងំពីរដូវរេំហយ (និទឃរដូវ) ដល់រដូវសលឹកេឈរជុះ (សរទរដូវ) ប៉ុែនត
ករេរបរបស់េរបងបនរតូវកត់បនថយ។ េទះបីជយ៉ងណក៏េដយ បនទ បព់ីរដូវសលឹកេឈរជុះ មនករណីពិេសធន៍ករ
កតប់នថយកនុងបរមិណផលចបរ់តីេនេពលែដលេគេរបែតអំពូល LED របសិនេបេគេរបរបេភទអំពូលសយភយពនលឺ 
ឬេនេពលែដលេរបរបស់តៃមលៃនអំពូលេនសទេលហៈហលីត គឺទប។ 
 ដូចែដលបនេរបរបស់បេចចកវទិយៃនអំពូល LED ដកក់នុងទឹក លទធផលៃនរបតិបតតិករេពលៃថងេផត តេលករចប់
មកឹេនអូន (neon flying squid) េនកនុងមហសមុរទប៉សីុហវិកខងេជង េធវេឡងេដយវទិយសថ នរសវរជវទឹក (Water 
Research Institute) របែហលជបរមិណដូចគន ៃនរតីរតូវបនចបេ់ដយករេរបរបស់អំពូល LED ដកក់នុងទឹក េប
េរបៀបេធៀបនឹងករេរបរបស់អំពូលេនសទេលហៈហលីតដកក់នុងទឹក។ ថមីៗេនះ កររសវរជវអំពីករអភវិឌឍៃនប
េចចកវទិយេរបរបស់ពនលឺេនេពលយបក់ំពុងែតបនត។ េលសពីេនះេទៀត ចបត់ងំពីែខសីហ ឆន ២ំ០០៨ វទិយសថ នជល
ផលៃនេខតតអុីសីុកវ៉ (Fisheries Institute of Ishikawa Prefecture) បនចបេ់ផតមសកលបងបេចចកវទិយេរបរបស់
ៃនអំពូល LED សរមប់ sagittated calamari និងចរកិលកខណៈៃនរបភពពនលឺៃនអំពូលេនសទ LED ដកក់នុងទឹក និង
ចរយិេឆលយតបៃន sagittated calamari េទនឹងអំពូលដកក់នុងទឹកបនកល យជចបស់លស់េហយ។ 
 េនកនុងករេនសទេដយអនួហំ៊ខន តធំ អំពូលេនសទបនរតូវេគេរបរបស់ជអំពូលដកេ់លនវ និងដកក់នុងទឹក
សរមប់នវេនសទរបតិបតិតករេនកនុងតំបន់សមុរទែដលេគអនុញញ តឲយេរបពនលឺេភលង ដូចជេនកនុង      សមុរទខង
េកត សមុរទេលឿង និងសមុរទជប៉ុន។ វជអំពូលេរបពនលឺទបេរបៀបេធៀបនឹងករេនសទមកឹ និងករេនសទេដយមង
ហំ៊ (saury square net fishing) ករេរបរបស់េរបងេនកនុងករេរបរបស់អំពូលេនសទទងំេនះ គឺទបទកទ់ងគន ។ 
ករែណនពំិេសធន៍ៃនអំពូលេនសទ LED រតូវបនេគេធវេឡងតមគេរមងេលកទឹកចិតតរដឋ ភបិលចប់តងំពីឆន ំ
២០០៦ និងគេរមងេលកទឹកចិតតផងែដរេដយេខតតណហគ សគី (Nagasaki Prefecture)។ ករពិេសធន៍ទងំអស់
េនះបនពិចរណេលករេរបរបស់អំពូលេនសទ LED ជអំពូលដកក់នុងទឹក។ លទធផលបនបងហ ញរបបថ់ របែហល
បរមិណដូចគន ៃនរតី រតូវបនេគចបេ់របៀបេធៀបនឹងអំពូលេលហៈហលីត (conventional metal halide lamps) និង
អំពូលហឡូែហគន (halogen lamps) ខណៈែដលឥទធិពលេលករកតប់នថយេរបងបនរតូវេគេមលេឃញផងែដរ។ 
េលសពីេនះេទៀត របយករណ៍បនបងហ ញថេដយករេរបរបស់ចរកិលកខណៈៃនករេនសទេដយពនលឺ LED ដូចជ
ពនលឺរពិចៗ វអចរបមូលបនរបេភទសំខន់ៃនរតីេរចនជង។ ករអភវិឌឍ និងករែកលំអបេចចកវទិយករេរបរបស់ែដល
អចមនឥទធិពលនមំុខចប់រតីបនេរចនេដយកររតួតពិនិតយចរកិលកខណៈរបស់ហវូងរតី និងករបេងកតវធិីសរសតៃនករ
េរបរបស់អំពូល LED ដកក់នុងទឹកឲយបនសមរសបសរមបរ់បេភទរតី កដូ៏ចជករកសងបញចូ លគន នូវបេចចកវទិយេរប
របស់ៃនអំពូលដកក់នុងទឹក កដូ៏ចជអំពូលដក់េលនវ េគរពំឹងថមនករអនុវតតកនុងេពលអនគត។ 

៣. េគលេដរសវរជវសរមបអ់នគត 
 កនុងករេរបពនលឺេនសទ មនបញហ ៤ែដលរតូវេដះរសយ កដូ៏ចជែកលំអករែណនៃំន LED។ មន៖ (១) ដក់
េចញករសកលបងពិនិតយបញជ កទូ់េទៃន LED តមរដូវេនសទ (២) កររបមូលទិននន័យចបំចេ់ដេមបយល់ដឹងពីរចន
សមពន័ធៃនករេរបរបស់ថមពលសរុបរបស់នវេនសទ (៣) ករបញជ កព់ីឥទធិពលៃនកពំនលឺ ចមង យ និងចេនល ះៃនករ
បញជូ នពនលឺ េលចរកិលកខណៈៃនសតវសមុរទសំខន់ៗ និងករអភវិឌឍបេចចកវទិយរតួតពិនិតយហវូងរតីេរបរបស់ពនលឺ និង (៤) 
ែផអកេលលទធផលេផត តេលបីចំនុចខងេល ែកលំអករអភវិឌឍៃនរបពន័ធផលិតកមមជលផលេរបរបស់ចរកិលកខណៈៃន
របភពពនលឺ LED។ 
VI. ករប៉នរ់�មណករសយភយឧសមន័ផទះកញច កេ់នកនុងឧសសហកមមេនសទ 
 ទកទ់ងនឹងបណត ញករងរៃន Post Kyoto Protocol ករកតប់នថយករសយភយឧសម័នផទះកញចក ់ (GHG) 
គឺជតរមូវករេនកនុងែផនកដេ៏រចន។ េដយសរមនករែកលំអករកតប់នថយករសយភយឧសម័នផទះកញចកេ់នកនុង
ឧសសហកមមេនសទ វចបំច់េដមបវីយតៃមលទំហំ៊ៃនករកតប់នថយនិមយួៗេលមូលដឋ នពិេសស និងកររបមូលពត័៌មន
មូលដឋ នផងែដរ អំពីករសយភយឧសម័នផទះកញចក។់ េនកនុងឧសសហកមមេនសទ មនឧទហរណ៍ៃនករប៉ន់
របមណបរមិណសយភយកបូនឌីអុកសីុត (carbon dioxide) ែដលបនគណនែផអកេលករេរបរបស់េរបងរបស់
នវេនសទ។ េទះបីជយ៉ងណកេ៏ដយ ចំនួនៃនករសយភយកបូនឌីអុកសីុតៃនឧសសហកមមេនសទទងំមូល 
រមួទងំករែកៃចនេរកយពីេនសទបន រមួទងំផលិតកមមេនសទ ឧសសហកមម វរវីបបកមម ករែកៃចនរតី និងករែចកចយ 
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production, aquaculture industry, fish processing and distribution are not yet fully understood. In order to 

reduce greenhouse gas effectively in the future, it is needed to estimate the greenhouse gas emission of 

fishing industry as a whole from the sample survey and recent statistic data using the information obtained 

from research data in the past. It is effective to quantitatively evaluate the effect of each reduction 

measurement and present the effects in a visual manner to reduce greenhouse gas emission in fishing 

industry. However given the present circumstances, it is unknown how much greenhouse gas is emitted 

through what kind of action in each process of fish catching, distribution and processing. In considering the 

measurement for greenhouse gas emission, understanding the greenhouse gas emission in each process 

from fish catch to consumption is pressing issue. In the future, “Carbon print” which displays the amount of 

energy being used in production and distribution process, converted into carbon will be introduced. It is 

effective for consumers to select products which have less carbon emission when selecting. However, as for 

primary products including fishery products, each process from production to consumption is separated and 

it is impossible to provide consumers with information of carbon emission with the effort of only one 

company. Understanding the condition of emission in each process of fishery products such as fish catch, 

distribution and processing, estimating the emission amount and announcing the result officially will be 

basic data in order to conduct measurements towards the reduction of greenhouse gas emission in fishing 

industry. 

Estimate of greenhouse gas emission is conducted by “Research of measurements towards global 

warming in the field of Agriculture, Forestry and Fisheries (National Research Project) “ by commission 

project of deputy vice-minister of the ministry of Agriculture, Forestry and Fisheries in 2008. We would 

like to describe general appearance of it below. 

Research of measures against global warming in the field of Agriculture, Forestry and Fisheries 

collected the data such as fuel consumption of fishing industry and aquaculture industry, analyzed and 

considered method for calculating greenhouse gas emission concerning fishery production, storage, 

distribution and processing and  currently estimating the amount of emission. When estimating, the target 

is narrowed down to carbon dioxide among greenhouse gas, it is categorized by field of industry as shown 

in Image 1 and the amount of carbon dioxide is estimated. The fields which were estimated at present are 

capture fishery and aquaculture industry (Eel farming industry, laver farming industry and bait farming 

industry) at the stage of fish catch. At the stage of production area, the amount of emission from 

fridge-freezer, ice making industry and processing industry is estimated. Furthermore, estimate of CO2 

emission during distribution process of fishery products is divided into 3 as below and estimated based on 

“Improved ton kilo method” of “Guideline on the method for calculating concerning CO2 emission in the 

distribution field” drew up by Ministry of Economy, Trade and Industry and Ministry of Land, 

Infrastructure, Transport and Tourism. (1) Distribution near production area (from fishing port to the 

prefecture where the fishing port is located) (2) Wide-area distribution ( Inter-prefectural distribution: 

Production process of distribution of production area to outside the prefecture of production) (3) 

Distribution within the consumption area (Fishery products distribution process within the consumption 

area).  It is important to continue the estimate and improve estimating the amount of other greenhouse gas 
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មនិទនប់នដឹងទងំរសុងេទ។ េដយសរែតរបសិទធភពកត់បនថយករសយភពឧសម័នផទះកញចក ់ GHG កនុងេពល
អនគត វចបំចេ់ដមបបីន់របមណករសយភយឧសម័នផទះកញចកG់HG ៃនឧសសហកមមេនសទទងំមូល តមរយៈ
ករអេងកតសមញញៗ និងទិនននយ័សថិតិថមីៗេរបរបស់ពត័ម៌នែដលបនពីទិនននយ័រសវរជវពីមុន។ វមនឥទធិពលដល់
ករវយតៃមលជបរមិណរបសិទធភពៃនទំហំថយចុះ    និមយួៗ និងបងហ ញពីឥទធិពលកនុងករេមលេឃញជក់ែសតងេដមបី
ែកលំអករកតប់នថយករសយភយឧសម័នផទះកញចក់ GHG កនុងឧសសហកមមេនសទ។ េទះជយ៉ងណកេ៏ដយ ក
លៈេទសៈបចចុបបនន បរមិណឧសម័នផទះកញចក់បនបេញចញតមរយៈរបេភទនិមយួៗៃនសកមមភពឆលងកតច់ងវ ក់ែកៃចន
ទងំមូលពីករចប់បនរតី ករែចកចយ និងករែកៃចន េគេនមនិទនដ់ឹងេនេឡយ។ កនុងករគិតពិចរណទំហំសរមប់
ករកតប់នថយករសយភយឧសម័នផទះកញចក ់GHG ករមនិយល់ដឹងពីឧសម័នផទះកញចក់ GHG បនបេញច ញកនុងដំេណ រ
ករនិមយួៗពីផលចបរ់តី េទករេរបរបស់ គឺជសមព ធបញហ មយួ។ កនុងេពលអនគត ករដិតដមជតិកបូន 
(“carbon footprint”) ែដលបងហ ញចំនួនៃនថមពលកំពុងេរបរបស់កនុងផលិតកមម និងកនុងដំេណ រករែចកចយ ករ
បញចូ លេទកនុងកបូននឹងរតូវេគែណនដំល់អនកេរបរបស់ ឲយេរជសេរ សផលិតផលែដលមនករសយភយកបូនតិច 
សរមប់ករេរបរបស់របស់ពួកេគ។ េទះបីជយ៉ងណក៏េដយ សរមបផ់លិតផលដំបូង រមួមនផលិតផលជលផល 
ដំេណ រករនិមយួៗពីផលិតកមមេទដល់ករេរបរបស់ រតូវបនេគដកេ់ដយែឡកពីគន  េហយវេសទរែតមនិអចផតល់ឲយ
អនកេរបរបស់បន នូវពត័៌មនៃនករសយភយកបូន ជមយួនឹងករខិតខំរបឹងែរបងរបស់រកុមហុ៊នផងែដរ។ ករមនិ
យល់ដឹងអំពីករសយភយកបូនេនកនុងដំេណ រករនិមយួៗៃនផលិតផលជលផល ដូចជផលចបរ់តី ករែចកចយ 
និងករែកៃចន ករប៉នរ់បមណចំនួនសយភយ និងកររបកសលទធផលផតល់ទិនននយ័មូលដឋ នជផលូវករ ែដលអចេគ
េរបរបស់េដមបទីំហំអភវិឌឍេឆព ះេទកតប់នថយករសយភយឧសម័នផទះកញចកក់នុងឧសសហកមមេនសទ។ 
 ករប៉ន់របមណៃនករសយភយឧសម័នផទះកញចក់ែដលបនេធវេឡងកនុងឆន ២ំ០០៨ េដយកររសវរជវអំពីករ
វស់ែវងេឆព ះេទរកភពកកេ់កត ពិភពេលក កនុងទីលនកសិកមម ៃរពេឈ និងជលផល (គេរមងរសវរជវថន កជ់តិ) 
[“Research on Measurements towards Global Warming in the Field of Agriculture, Forestry and 
Fisheries (National Research Project)”] ជគេរមងគណៈកមមករមយួរបស់អនុរដឋមរនតីៃនរកសួងកសិកមម រុកខ
របមញ់ និងេនសទ។ លកខណៈទូេទៃនគេរមងបងហ ញដូចខងេរកម។ 
 កររសវរជវអំពីករអភវិឌឍៃនករវស់ែវងរបឆងំនឹងភពកកេ់កត ពិភពេលកកនុងទីលនៃនកសិកមម រុកខ របមញ់ 
និងេនសទ បនរបមូលផតុ ំទិននន័យអំពីករេរបរបស់េរបងៃនឧសសហកមមេនសទ និងវរវីបបកមម េហយបនវភិគ និង
ពិចរណវធិីសរសតសរមប់ករគណនករសយភយឧសម័នផទះកញចក ់ GHG ទកទ់ងនឹងផលិតកមមជលផល កររកស
ទុក ករែចកចយ និងករែកៃចន កដូ៏ចជកនុងករប៉នរ់បមណចំនួនៃនករសយភយថមីៗ។ កនុងករប៉ន់របមណ េគល
េដគឺកន់ែតតូចេទៗកនុងចំេណមកបូនអុកសីុតឧសម័នផទះកញចកែ់ដលេគបនចតជ់ពួកេដយទីលនឧសសហកមម ដូច
បនបងហ ញកនុងរូបភព១ និងបរមិណៃនកបូនឌីអុកសីុតបនបេញចញរតូវបនេគប៉នរ់បមណ។ ទីលនែដលរតូវបន
េគពិចរណេនេពលបចចុបបនន គឺករេនសទ និងឧសសហកមមវរវីបបកមម (ឧសសហកមមចិញច ឹមអនទង ់ ឧសសហកមមចិញច ឹម
កនុងអង និងឧសសហកមមចិញច ឹមនុយ/ចំណី) េនកនុងដំណក់កលៃនផលចបរ់តី។ កនុងដំណកក់លផលិតកមម ចំនួនៃន
ករសយភយពីទូបងកក (fridge-freezer) ឧសសហកមមផលិតទឹកកក និងឧសសហកមមែកៃចន រតូវបនេគប៉ន់របម
ណ។ េលសពីេនះេទៀត ករប៉នរ់បមណករសយភយឧសម័នកបូនិក (CO2) កនុងកឡុំងេពលដំេណ រករែកៃចន
ផលិតផលជលផល េគបនែបងែចកជ៣រទងរ់ទយដូចបនបងហ ញខងេរកម និងប៉នរ់បមណែផអលេល “Improved 
ton kilo method” ៃន ”ករែណនអំំពីវធិីសរសតសរមបគ់ណនករសយភយឧសម័នកបូនិកគួររពួយបរមភកនុងទីលន
ែចកចយ” េលកេឡងេដយរកសួងេសដឋកិចច ពណិជជកមម និងឧសសហកមម និងរកសួងដី េហដឋ រចនសមពន័ធ ដឹកជញជូ ន 
និងេទសចរណ៍។   លកខណៈទងំេនះរមួមនៈ (១) ករែចកចយែកបរតំបនផ់លិតកមម (ពីែផេនសទេទេខតតែដលែផ
េនសទសថិតេន) (២) ករេរៀបចំតំបនធ់ំទូលយ (ករែបកែចកអនតរេខតតៈ ករែបងែចកផលិតផលកនុងចេនល ះតំបន់
ផលិតកមមេទខងេរកេខតតៃនតំបនផ់លិតកមម (៣) ករែបងែចកចេនល ះតំបនេ់របរបស់ (ករែបងែចកផលិតផលជល
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not only carbon dioxide and also the fields which are not estimated yet. 

Research agenda for the future should also include generation status other greenhouse gases not 

only carbon dioxide. There is also a need to see things from the viewpoint of life cycle assessment and 

estimate the amount of generation in fields which are not conducted yet (for example: 1.Fish box industry, 

2.Tray industry 3.fishnet, disposal process of FRP fishing vessels, 4. Disposal process of residuum emitted 

from fish processing industry, 5. Disposal process of residuum emitted from the industry of last stages of 

distribution such as mass retailers)  in fish processing related field and gather as basic data for greenhouse 

gas reduction measures in fish processing field.        
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ផលដំេណ រករកនុងចេនល ះតំបនេ់របរបស់)។ វចបំចេ់ដមបបីនតដំេណ រករៃនករប៉នរ់បមណ និងករែកលំអករប៉ន់
របមណៃនបរមិណៃនឧសម័នផទះកញចកដ់ៃទេទៀត មនិរតឹមែតកបូនអុកសីុតប៉ុេណណ ះេទ េនមនេនកនុងទីលនដៃទ
េទៀតែដលករប៉ន់របមណៃនករសយភយឧសម័នផទះកញចក់ GHG េនមនិទនប់នេធវេនេឡយ។  
 កមមវតថុរសវរជវសរមបក់នុងេពលអនគត គួរែតរមួបញចូ លផងែដរនូវករទញយកទិនននយ័ៃនឧសម័នផទះកញចក់
ដៃទេទៀត មនិែមនែតកបូនឌីអុកសីុតប៉ុេណណ ះេទ។ មនតរមូវករផងែដរេដមបេីមលអវីៗពីចំនុចទូេទៃនករប៉ន់សម ន
េមលវដតជីវតិ និងករប៉នរ់បមណចំនួនៃនករបេងកតកនុងទីលនបេរម ែដលេនមនិទនម់នេគេធវេនេឡយ ដូចជកនុងទី
លនទំនកទ់ំនងករែកៃចនរតី (ឧទៈ ឧសសហកមមរបអបរ់តី ឧសសហកមមថស ឧសសហកមមសំណញ់រតី ដំេណ រករ
ចំណយៃននវេនសទ FRP ដំេណ រករចំណយៃនកកសំណល់ពីឧសសហកមមែកៃចនរតី ដំេណ រករចំណយៃនកក
សំណល់ផលិតពីឧសសហកមមៃនជំហនចុងេរកយៃនករែបងែចក ដូចជកែនលងលករ់យ) និងរបមូលទិនននយ័មូលដឋ ន
សរមប់ករកតប់នថយទំហំឧសម័នផទះកញចកក់នុងទីលនែកៃចន។  
 

 
 

 



3 
 

 

 
 

Electricity supply    

F
is

h
 c

a
tc

h
 s

ta
g
e

F
is

h
 c

a
tc

h
 s

ta
g
e

F
is

h
 c

a
tc

h
 s

ta
g
e

F
is

h
 c

a
tc

h
 s

ta
g
e     

P
ro

d
u

ct
io

n
 a

re
a

P
ro

d
u

ct
io

n
 a

re
a

P
ro

d
u

ct
io

n
 a

re
a

P
ro

d
u

ct
io

n
 a

re
a
    

st
a

g
e

st
a

g
e

st
a

g
e

st
a

g
e     

Procuration and installation of ingredients 
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Image of coverage of global warming measurement research in the field of Agriculture, Forestry and Fisheries. (National research project) 
Words in black: fields which are under estimate now Words in red: fields which should be estimated in the future 
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VII. Proposal-Future efforts toward energy saving in the fishing industry 

Fishing industry is a marine industry which is targeted at biological resources which can renew 

autonomously, thus it is originally possible to develop and maintain sustainably. From the view of energy 

consumption , constructing a system to stably provide safety and safe food for people in the future, it is a key 

issue to switch to energy saving type which does not rely too much on fossil fuel such as petroleum oil, and 

enhancing competitiveness of our country’s fishing industry. 

In order to do so, while we try to positively come up with applicable energy saving technology for the 

time being and also reduce the fuel consumption, it is necessary to understand the actual condition of energy 

consumption (CO2 emission) in fishing industry. Based on the acknowledgment, we should try to promote 

research and development from medium term to long term viewpoint and solve current issues. Most important 

is to come up with the result to fishing regions as well as successively introduce the result to the field sites of 

fishing industry. More specifically, by cooperating with the government, public administration of each 

prefecture, research institutes, concerned organizations and concerned companies, we need to work on the 

issues keeping the ADCP cycle which is Plan (Understand the actual condition of energy consumption, bring it 

to into view), Do (Introduction and extension of existing countermeasure technology) , Check (Evaluation of 

technological introduction effects), Action ( Improvement of existing countermeasure technology, 

development of new technology, extension and introduction) 

1. Efforts toward the prevalence and practical realization of energy saving technology 

(1) On-site training 

In spite of existing applicable technology both in software field and hardware field, they are not being 

utilized fully in the field sites of fisheries. Therefore, for the time being we should cooperate with Fisheries 

Agency, prefectural governments, concerned organizations and FRA and hold on-site meetings timely towards 

fishing industry concerned parties to explain regarding the expected effects of existing energy saving 

technologies and suitability depending on the type of fisheries, using the brochure which is made and 

organized through this research group. 

(2) Establishment of technical support arrangement 

For medium to long term, it is necessary to establish engineering system (a structure which works as 

a bridge between RD sites and fishing sites ) to understand each need in fishing sites, analyze technical issues 

and connect to appropriate test research organization when needed. To be specific, based on the 

implementation status of on-site meetings described above, in order to prevail, it is vital to consider and 

establish a framework including developing budget plan, arranging role-sharing between Fisheries Agency, 

FRA, prefectural governments and concerned organizations, making documents such as improving brochures 

and developing human resources who will work directly in fishing sites. 

2. Directions of future research development 

(1) Immediate agendas 

As fishing industry is suffering financially, it is difficult to make new investments. Therefore, FRA 

should play a central role while cooperating with prefectural governments and concerned organizations and 
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VVIIII..  េគលបំណងខំរ��ងែរ�ងសនសំសំៃចថមពលេទអនគត េនកនុងឧសសហកមមេនសទេគលបំណងខំរ��ងែរ�ងសនសំសំៃចថមពលេទអនគត េនកនុងឧសសហកមមេនសទ  
ឧសសហកមមេនសទសមុរទេផត តេលធនធនជីវសរសត ែដលអចកេកតេឡងវញិេដយឯកឯង េនះវ អច

អភវិឌឍន ៍ និងែថទនំិរនតរភពជលផលឲយដូចេដមវញិបន។ េផតមេចញពីលកខណៈទូេទៃនករេរបរបស់ ថមពល ករ
អភវិឌឍរបពន័ធមយួេដមបផីតល់សុវតថិភពបនរងឹបុឹង និងសុវតថិភពេសបៀងអហរសរមប់របជជនន េពលអនគត គឺជ
បញហ គនលឹះេផត តេលរបពន័ធៃនករសនសសំំៃចថមពល ែដលពុំទនេ់ធវបនេរចនេនេឡយេល ហវូសីុលេរបង ដូចជេរបង
េឆ និងករែកលំអកររបកួតរបែជងៃនឧសសហកមមេនសទ ជពិេសសេនរបេទស   ជប៉ុន។ 

កនុងកិចចករងរេនះ របេទសជប៉ុនកំពុងបនតករពយយមេដមបទីទួលបនភពវជិជមនេលបេចចកវទិយៃនករអនុវតត
សនសសំំៃចថមពល និងកតប់នថយករេរបរបស់េរបងឥនទនៈ ែដលតរមូវឲយមនករយល់ដឹងពីសថ នភពពិតរបកដៃន
ករេរបរបស់ថមពល (ឧទៈ ករេរបរបស់ឧសម័នកបូនិក CO2) កនុងឧសសហកមមេនសទ។ ករ ទទួលសគ ល់េសនរ ី
យ៉ូ (scenario) វបនកល យជករចបំចេ់ដមបែីកលំអកររសវរជវ និងករអភវិឌឍពីមធយម េទរយៈេពលយូរ េផត តេល
បញហ ថមីៗ។ ជករសំខនប់ំផុតេនះ វចបំចេ់ដមបសីេរមចលទធផលេដមបែីចកចយេទជលផលកនុងតំបន ់ ដូចជករ
ែណនេំទេលលទធផលែដលទទួលបនេជគជយ័ េទឧសសហកមមេនសទដល់មូលដឋ ន។ ពិេសសជងេនះេទៀត ករ
សហរបតិបតតិករកនុងចំេណមរដឋ ភបិល រដឋបលសធរណៈៃនអភបិលេខតតនីមយួៗ វទិយសថ នរសវរជវ អងគករ និង
រកុមហុ៊នពកព់ន័ធ គួរែតែកលំអេដមបេីដះរសយរបកបេដយរបសិទធភពនូវបញហ កំណត់េនកនុងរងវងវ់ដត ADCP ែដល
ចបំចរ់តូវេធធ    ែផនករ ែផនករ ែផនករ ែផនករ ((((Plan)Plan)Plan)Plan) (ករយល់ដឹងសថ នភពពិតរបកដៃនករេរបរបស់ថមពល និងករនវំេទកនុងសថ ន
ភពជកែ់សតង) អនុវតត អនុវតត អនុវតត អនុវតត ((((DoDoDoDo) ) ) ) (ករែណន ំនិងករផសពវផសយបេចចកវទិយែដលមនរសប)់ ែឆកេមល ែឆកេមល ែឆកេមល ែឆកេមល ((((Check)Check)Check)Check) (ករវយ
តៃមលឥទធិពលករែណនបំេចចកវទិយ) េធវសកមមភព េធវសកមមភព េធវសកមមភព េធវសកមមភព ((((Act)Act)Act)Act) (ករែកលំអបេចចកវទិយមនរសប ់ករអភវិឌឍបេចចកវទិយថមី ករ
ផសពវផសយ និងករែណន)ំ។ 

១១ . .ករខ)តខំរ��ងែរ�ងេឆព ះេទរកករផសពវផសយ ន)ងករអនវុតតបេចចក3ទយសនសំសំៃចករខ)តខំរ��ងែរ�ងេឆព ះេទរកករផសពវផសយ ន)ងករអនវុតតបេចចក3ទយសនសំសំៃច
ថមពល ថមពល  

((((១១))  កររបជុេំនមលូដឋ ន កររបជុេំនមលូដឋ ន កររបជុេំនមលូដឋ ន កររបជុេំនមលូដឋ ន ((((OnOnOnOn----sitesitesitesite    meetingmeetingmeetingmeeting))))    
ផទុយពីករែដលអចអនុវតតបេចចកវទិយែដលមនរសប់ទងំពីរ ទងំកនុង software និង hardware ទងំេនះពុំ

ទនប់នេរបរបស់េពញលិញកនុងវស័ិយជលផលេនមូលដឋ នេនេឡយេទ។ ដូេចនះវចបំចែ់ដលសហរបតិបតតិកររតូវ
បនេគបេងកតេឡងកនុងចំេណមសថ បន័ជលផល រដឋ ភបិលេខតត អងគករពកព់ន័ធ និង FRA ជពិេសសកនុងករេរៀបចំ
របជុំេនមូលដឋ នតមេពលេវល ទកទ់ងនឹងឧសសហកមមេនសទ និងភគីពកព់ន័ធេដមបពីនយល់ពីឥទធិពលរពំឹងទុកនូវប
េចចកវទិយសនសសំំៃចថមពលែដលមនរសប ់ និងភពសមរមយរបស់វ ទកទ់ងនឹងរបេភទជលផល ករេរបរបស់ប័ណណ
ពត័ម៌នេសតងៗែដលរតូវបនេរៀបចំ និងេបះពុមពតមរយៈរកុមរសវរជវេនះ។ 

((((២២២២)  )  )  )  ករបេងកតករេរៀបចបំេចចកេទសគរំទករបេងកតករេរៀបចបំេចចកេទសគរំទករបេងកតករេរៀបចបំេចចកេទសគរំទករបេងកតករេរៀបចបំេចចកេទសគរំទ    (Establish(Establish(Establish(Establishment ofment ofment ofment of    technical support arrangements)technical support arrangements)technical support arrangements)technical support arrangements)    
ករេរៀបចំែផនករពីមធយម េទរយៈេពលែវង វជករចបំចេ់ដមបបីេងកតរបពន័ធវសិវកមមមយួ (រចនសមពន័ធែដល

េធវករដូចជសព នចមលងមយួរវង R&D និងកែនលងេនសទ) េធវឲយយល់បនពីតរមូវករកនុងកែនលងេនសទ វភិគបញហ
បេចចកេទស និងភជ បជ់មយួនឹងករេរៀបចំរសវរជវសកលបងសមរមយកនុងេពលរតូវករ។ យ៉ងជកល់ក់ ករយកចិតត
ទុកដកល់ទធផលៃនករអនុវតតអំពីកររបជុំេនមូលដឋ នបនអធិបបយខងេល វជអយុជីវតិរតូវយកចិតតទុកដក់ និង
បេងកតបណត ញករងរ រមួមនែផនករថវកិអភវិឌឍន ៍និងបេងកតរបពន័ធតួនទីែចករែំលកមយួរវងសថ បន័ជលផល FRA 
រដឋ ភបិលេខតត និងអងគករពកព់ន័ធ និងេរៀបចំឯកសរចបំច ់ ដូចជករែកលំអប័ណណ ពត័៌មនេសតងៗ និងអភវិឌឍន៍
ធនធនមនុសសេដមបេីធវករងរផទ ល់កនុងកែនលងេនសទ។ 

២២ . .ទ)សេដអ8វឌឍនក៍ររសវរជវនេពលអនគត ទ)សេដអ8វឌឍនក៍ររសវរជវនេពលអនគត  

((((១១១១) ) ) ) រេបៀបវរៈបនទ ន់រេបៀបវរៈបនទ ន់រេបៀបវរៈបនទ ន់រេបៀបវរៈបនទ ន ់   
ដូចែដលឧសសហកមមេនសទជួបបញហ ហិរញញ វតថុ វមនករលំបកេធវឲយមនករវនិិេយគថមីៗ។ ដូេចនះ FRA គួរ

ែតេដរតួនទីសហរបតិបតតិករសំខនជ់មយួរដឋ ភបិលេខតត និងអងគករពកព់ន័ធកនុងកររសវរជវ និងករអភវិឌឍដូច
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focus on research and development which is described as below including applicable technical development 

towards existing fishing vessels. 

1) Understanding the actual condition of energy consumption in fishing industry 

Under existing conditions of capture fishery, there are only cases of fuel consumption of private 

fishing vessels chartered by FRA. We will try to understand the actual conditions of implementation cases of 

pilot projects and incentive projects by Fisheries Agency. Also, regarding actual condition of CO2 emission 

and energy consumption in the process of transport, distribution and storage of fishery products including 

aquaculture industry, fishery product processing and imported fishery products, we should establish the 

calculation methods using the examples from the cases of other fields of industry and estimate the amount and 

organize it as a basic document of energy saving measures in fishing industry and CO2 emission measures. 

2) Advancement and stabilization of existing technology and development of the 

measures to determine the cost-effectiveness of technological introduction 

While improved technology of formation of hull and bow and the improved technology of engine 

parts require certain cost, currently the effects of it vary significantly depending on the type of fishing and 

vessels. Therefore, as well as collecting data which include cases of technological introduction and 

verification test in pilot projects and incentive projects by Fisheries Agency, we should make efforts to 

improve and stabilize retrofit technology through water tank test and numerical experiment using model vessel. 

Furthermore, based on the comparison between experiments and the data of actual vessel remodeling we 

should develop methods to estimate the effects of remodeling and draw up guidelines of cost-effectiveness of 

technological introduction. The measures which are applicable to small size coastal fishing vessels are limited 

to the ones in the field of software such as reduction of speed and weight. Through implementation result of a 

various kinds of verification experiments and technological introduction projects, model experiment and 

numerical experiment, specific guidelines in applying measures of software by type of fishing should be 

considered and determined. In addition, balanced fishing vessel which corresponds to sea area, usage and type 

of fishery and  also considered safety and working environment including hull size, vessel type, equipment 

(fishing equipment), formation of engine and power, should be suggested. 

3) Establishment of the technology utilizing LED 

Certain effects of using LED fishing lamps are seen in squid fishing, saury square net fishing and 

purse seine fishing; however it is necessary to clarify effective usage and position by understanding reaction 

characteristic towards LED fishing lamps of targeted creatures in order to get same amount of fish as when 

conventional fishing lamps are used. Behavioral physiological effects of swarming of LED lamps towards 

targeted fish as well as promoting verification experiments cooperating with prefectural governments and 

concerned organizations should be done at the same time. By reflecting the result for verification experiments 

as needed, proper usage using both LED fishing lamps and existing fishing lamps and effective usage of LED 

fishing lamps depending on the season, sea area and type of fishing will be suggested. 

Also, we have background of controlling method of using lights to collect fish from the point of controlling 

fishing resource. We need to consider from the point of controlling fishing resource so that utilization of LED 
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បនពិពណ៌នខងេរកម រមួមនករអភវិឌឍបេចចកេទសចេរមនេជឿនេលឿន េផត តេលនវេនសទមនរសប៖់  

១១១១) ) ) ) ករយល់ដងឹសថ នភពពតិរបកដៃនករេរបរបស់ថមពលេនកនុងឧសសហកមមេនសទករយល់ដងឹសថ នភពពតិរបកដៃនករេរបរបស់ថមពលេនកនុងឧសសហកមមេនសទករយល់ដងឹសថ នភពពតិរបកដៃនករេរបរបស់ថមពលេនកនុងឧសសហកមមេនសទករយល់ដងឹសថ នភពពតិរបកដៃនករេរបរបស់ថមពលេនកនុងឧសសហកមមេនសទ    

េរកមសថ នភពកំពុងមនៃនផលចបជ់លផលែតកនុងករណីតិចតួច បនយកចិតតទុកដក់ដូចជេលគេរមង
សកលបងេដមបវីភិគេទេលករេរបរបស់េរបងរបស់នវេនសទឯកជន ទងំអស់េនះេធវធមមនុញញ េដយ FRA។ 
េទះបីជយ៉ងណក៏េដយ វចបំចេ់ដមបយីល់ដឹងសថ នភពពិតរបកដៃនករអនុវតតដូចករណីគេរមងសកលបង និង
គេរមងែដលមនកររកីចេរមនេដយសថ បន័ជលផល។ បែនថមេលេនះេទៀត ទកទ់ងសថ នភពពិតរបកដៃនករេរប
របស់ឧសម័នកបូនិក (CO2) និងករេរបរបស់ថមពលកនុងដំេណ រករទកទ់ងនឹងករដឹកជញជូ ន ករែចកចយ និងករ
ទុកដកផ់លិតផលជលផល រមួមនផលិតផលបនពីករចិញច ឹម ករែកៃចនផលិតផលេនសទ និងករនចូំលផលិតផល
ជលផល ែដលវចបំច់េដមបបីេងកតវធិីសរសតគណន ករេរបរបស់គរមូពីករណីកនុងកែនលងដៃទ ឬឧសសហកមមដៃទេទៀ
ត។ ទំហំប៉នរ់បមណគួររតូវបនរបមូលផតុ ំ និងេរៀបចំេនកនុងឯកសរមូលដឋ ន សតីអំពីករវស់ែវងករសនសសំំៃចថម 
ពលកនុងឧសសហកមមេនសទ ក៏ដូចជករវស់ែវងករកតប់នថយករេរបរបស់ឧសម័នកបូនិក។ 

២២២២) ) ) ) ភពចេរមនេជឿនេលឿន នងិសថ នភពៃនបេចចកវទិយមនរសប ់នងិទហំំៃនករអភវិឌឍេដមបកីណំត់ភពចេរមនេជឿនេលឿន នងិសថ នភពៃនបេចចកវទិយមនរសប ់នងិទហំំៃនករអភវិឌឍេដមបកីណំត់ភពចេរមនេជឿនេលឿន នងិសថ នភពៃនបេចចកវទិយមនរសប ់នងិទហំំៃនករអភវិឌឍេដមបកីណំត់ភពចេរមនេជឿនេលឿន នងិសថ នភពៃនបេចចកវទិយមនរសប ់នងិទហំំៃនករអភវិឌឍេដមបកីណំត់
របសិទធភពតៃមលៃនករែណនបំេចចកវទិយរបសិទធភពតៃមលៃនករែណនបំេចចកវទិយរបសិទធភពតៃមលៃនករែណនបំេចចកវទិយរបសិទធភពតៃមលៃនករែណនបំេចចកវទិយ    

ខណៈែកលំអបេចចកវទិយសតីពីគរមូតួ និងកបលនវ កដូ៏ចជែផនកម៉សីុនតរមូវតៃមលពិតរបកដ ឥទធិពលថមីៗៃនករ
ែកលំអយ៉ងសំខនេ់ផសងៗគន ទកទ់ងេទនឹងរបេភទេនសទ និងនវ។ ដូេចនះ ពីទិនននយ័របមូលបនតមរយៈករណីៃន
ករែណនបំេចចកវទិយ និងករសកលបងេផសងៗេនកនុងគេរមងសកលបង និងគេរមងមនកររកីចេរមនេដយសថ បន័
ជលផល េហយករខិតខំរបឹងែរបងគួរែតរតូវបនេធវេឡងេដមបែីកលំអ និងេធវឲយឋតិេឋរបេចចកវទិយែដលបនផតល់តមរ
យៈករសកលបងគំរូអងទឹក និងចំនួនពិេសធន៍េរបរបស់គំរូនវ។ េលសពីេនះេទៀត ែផអកេលករេរបៀបេធៀបរវង
លទធផលៃនករេធវពិេសធន៍ និងទិនននយ័ពីករែកគំរូេឡងវញិរបស់នវពិតរបកដ វធិីសរសតេដមបកីំណតឥ់ទធិពលៃនករ
ែកគំរូេឡងវញិ គួរែតរតូវបនបេងកតេឡង េហយករែណនបំនតបនទ បអ់ំពីរបសិទធភពតៃមលៃនករែណនបំេចចកវទិយ គួរែត
រតូវបនេគរពងេឡង។ ទំហំករវស់ែវងែដលបនអនុវតតសរមបន់វេនសទតំបន់េឆនរខន តតូច េនមនកំណត់េន
េឡយកនុងករណី software ដូចជករកតប់នថយេលបឿន និងទមងន ់េហយទងំេនះគួរែតរតូវបនេគអភវិឌឍន។៍ ឆលងកត់
លទធផលៃនករអនុវតតៃនរបេភទេផសងគន ៃនករពិេសធនេ៍ផសងៗគន  និងគេរមងែណនបំេចចកវទិយ កដូ៏ចជពីគំរូ និង
ចំនួនៃនករពិេសធន ៍ករអភវិឌឍករែណនជំក់លកក់នុងករបញចូ លេទកនុង software េដយរបេភទៃនករេនសទ គួរ
ែតរតូវបនយកចិតតទុកដក ់ និងដកប់ញចូ លថមី។ េលសពីេនះេទៀត តុលយករចំនួននវេនសទេឆលយតបេទនឹងតំបន់ស
មុរទ ករេរបរបស់ និងរបេភទេនសទែដលយកចិតតទុកដកព់ីសុវតថិភព និងបរសិថ នករងរៃននវ រមួមនទំហំតួនវ 
របេភទនវ ឧបករណ៍ (ឧបករណ៍េនសទ) ទរមងម៉់សីុន និងកមល ងំ រតូវបនផតល់េយបល់ផងែដរ។ 

៣៣៣៣) ) ) ) ករបេងកតករេរបរបស់បេចចកវទិយ ករបេងកតករេរបរបស់បេចចកវទិយ ករបេងកតករេរបរបស់បេចចកវទិយ ករបេងកតករេរបរបស់បេចចកវទិយ LEDLEDLEDLED    អពូំលេភលងេនសទ អពូំលេភលងេនសទ អពូំលេភលងេនសទ អពូំលេភលងេនសទ     

ឥទធិពលសំខន់ៃនករេរបរបស់ LED អំពូលេភលងេនសទ េគេឃញមនកនុងករេនសទមកឹ និងករេនសទ
េដយអនួហំុ៊ ( purse seine fishing)។ េទះជយ៉ងណកេ៏ដយ វចបំច់េដមបបីញជ កឲ់យចបស់ពីឥទធិពលៃនករេរប
របស់ និងទីតងំ េដយករយល់ដឹងពីរបតិកមម និងចរកិេឆព ះេទរកករេនសទេដយេរបអំពូលេភលង LED ៃនេគលេដ
េនសទ ដូចជចប់យកចំនួនដូចគន ៃនផលចប់ កដូ៏ចគន ែដរេពលែដលអនុសញញ អំពូលេភលងេនសទរតូវបនេគេរបរប
ស់។ ឥទធិពលចរកិសររីៈសរសតៃនេគលេដេរបរបស់អំពូល LED េដមបចីបរ់តីេគលេដ ក៏ដូចជករែកលំអៃនករ
ពិេសធន៍េផសងៗកនុងសហរបតិបតតិករជមយួនឹងរដឋ ភបិលេខតត និងអងគករពកព់ន័ធ គួរែតេគយកចិតតទុកដកក់នុងេពល
ដំណលគន ។ េដយករឆលុះបញច ំងលទធផលសរមប់ករពិេសធនេ៍ផសងៗគន ជករចបំច់ ករេរបរបស់បនរតឹមរតូវ
ទងំពីរ ៃនករេនសទេដយអំពូល LED និងអំពូលេនសទែដលមនរសប់ េហយឥទធិពលករេរបរបស់អំពូល 
េនសទ LED េទតមរដូវកល តំបនស់មុរទ និងរបេភទៃនករេនសទ គួរែតរតូវបនេគែកលំអ។ េលសពីេនះេទៀត 
មូលដឋ នេលវធិីសរសតរតួតពិនិតយៃនករេរបរបស់េភលងបំភល ឺ េដមបរីបមូលរតីពីចំនុចៃនរបភពរតួតពិនិតយេនសទ គួរែតេគ
យល់ដឹងឲយបនលអ េហយករយកចិតតទុកដកព់ីចំនុចៃនកររកសរទុកធនធនេនសទ ដូចេនះផលចបែ់ដលបនពីករ
េរបរបស់អំពូលេភលងេនសទ LED នឹងមនិឈនដល់ករមតិរតឹមរតូវៃនផលចប់រតីេទ។ 
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fishing lamps shall not excess the proper fish catch level. 

4) Scientific verification of proper temperature for cold storage 

There is huge energy saving effect by rising temperature for cold storage of skipjack and tuna which 

are stored frozen in extreme low-temperature (-50 degrees) now, however it is not yet clear how the rise in 

storage temperature will influence the quality in long-term. Also, we need to pay attention to the reaction of 

consumers and business practice in distribution process. Thus, we will clarify the relation between temperature 

for cold storage and quality change in long term for tuna and skipjack in order to make clear temperature for 

cold storage from both side, energy saving and value of products. Also, we need to understand the condition of 

temperature change of products and the condition of temperature control in distribution process from survey, 

evaluate the influence to quality and suggest balanced set value of temperature for cold storage from the 

viewpoints of  energy saving measures, value of products  and current distribution system.  

Furthermore, we need to do research on the condition of temperature for cold storage for other fishery products 

than tuna and skipjack in order to collect basic document to consider low-carbonized and future energy saving 

in distribution for the whole fishery products. 

(2) Medium and long term issues 

In order to enhance industrial competitiveness of our country’s fishing industry by switching fishing 

industry to energy-saving and changing to low-carbon industrial structure and also to recover as foundational 

industry in coastal and isolated islands regions by expanding the range of fishing industry which result in 

creating new employment, for medium to long period of time, FRA should play a central role under 

cooperation of chamber of commerce , industry, agriculture and fishery using existing and currently 

developing technologies as a base and need to work on the research development as described below. 

1) Development and use of renewable energy 

(1) Development of complex utilization technology of natural energy 

Regarding fishing villages and isolated islands regions, we need to consider basic facility for fishing 

industry such as fishing ports, processing and storage facilities, introduction of wind, solar, sea, tide current 

power generation as a power supply for back settlements and effective supply and utilization system which 

includes complex utilization of those. 

(2) Development of cyclic use of  technology using biomass resources in regions 

It is necessary to develop cyclic use technology of local production for local consumption of biomass 

resources such as production of biodiesel fuel (BDF) utilizing biomass of fishery products wastes, marine alga 

and seaweed. 

(3) Development of regenerable energy supply technology for production in fishing and 

aquaculture industry 

It is necessary to arrange system and technology between producers and suppliers in order to make it 

possible to use BDF and other resources mentioned above for production of fishing and aquaculture industry 

in regions. 
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៤៤៤៤) ) ) ) វទិយសរសតេផសងៗៃនសីតុណហ ភពរតមឹរតវូសរមបរ់កសរតជក់វទិយសរសតេផសងៗៃនសីតុណហ ភពរតមឹរតវូសរមបរ់កសរតជក់វទិយសរសតេផសងៗៃនសីតុណហ ភពរតមឹរតវូសរមបរ់កសរតជក់វទិយសរសតេផសងៗៃនសីតុណហ ភពរតមឹរតវូសរមបរ់កសរតជក់    
ឥទធិពលេលករសនសសំំៃចថមពលេដយករេកនេឡងសីតុណហ ភពសរមបក់ររកសរតជក់ៃនរតី Skipjack និង 

រតីTuna ែដលបនសតុកទុកកនុងភពកកកនុងសីតុណហ ភពរតជក់ខល ងំ (-50°C) បនេរបទូលំទូលយនេពលបចចុបបនន។ 
េទះបីជយ៉ងណក៏េដយ វេនមនិទនច់បស់េនេឡយ ថេតករេលកេឡងកនុងកររកសសីតុណហ ភពរកសទុក នឹង
មនឥទធិពលេលគុណភពកនុងរយៈេពលយូរយ៉ងដូចេមតច។ វចបំចផ់ងែដរេដមបយីកចិតតទុកដកេ់ទេលរបតិកមមៃន
អនកេរបរបស់ និងអនកអនុវតតជំនួញេនកនុងចងវ កែ់ចកចយ។ ដូេចនះ ទំនកទ់ំនងរវងសីតុណហ ភពសរមប់រកសទុក និង
គុណភពផល ស់បតូរកនុងរយៈេពលែវងសរមប់របេភទរតី Tuna និងរតី Skipjack គួរែតកំណតឲ់យបនចបស់ េដមបបីេងកត
សីតុណហ ភពសមរសបសរមបរ់កសរតជកព់ីែផនកទងំពីរ គឺករែកលំអករសនសសំំៃចថមពល និងករែថទតំៃមលផលិតផ
ល។ វសំខនផ់ងែដរេដមបយីល់ដឹងសថ នភពៃនករផល ស់បតូរសីតុណហ ភពៃនផលិតផល និងសថ នភពៃនកររតួតពិនិតយ
សីតុណហ ភពកនុងដំេណ រករែចកចយតមរយៈអេងកតេគលបំណង េដមបវីយតៃមលឥទធិពលេទេលគុណភព និងករផតល់
េយបល់ពីតុលយភពតៃមលៃនសីតុណហ ភពសរមបរ់កសរតជកព់ីចំនុចទូេទៃនករវស់ែវងករសនសសំំៃចថមពល តៃមលៃន
ផលិតផល និងរបពន័ធែចកចយបចចុបបនន។ 

េលសពីេនះេទៀត កររសវរជវេលសថ នភពសីតុណហ ភពសរមប់រកសរតជក ់ សរមប់ផលិតផលជលផល
េផសងពីរបេភទរតី Tuna និងរតី Skipjack គួរែតអនុវតតផងែដរទកទ់ងេទនឹងកររបមូលព័តម៌នមូលដឋ នែដលអច
របមូលផតុ ំជឯកសរេដមបែីកលំអេធវឲយមនជតិកបូនទប (low-carbonized) និងករវស់ែវងករសនសសំំៃចថមពល
េទអនគតកនុងចងវ កែ់ចកចយផលិតផលជលផលទងំមូល។ 

((((២២២២) ) ) ) បញហ រយៈេពលមធយម នងិរយៈេពលែវងបញហ រយៈេពលមធយម នងិរយៈេពលែវងបញហ រយៈេពលមធយម នងិរយៈេពលែវងបញហ រយៈេពលមធយម នងិរយៈេពលែវង    (Medium(Medium(Medium(Medium----    and longand longand longand long----term issues)term issues)term issues)term issues)    

េដមបែីកលំអកររបកួតរបែជងឧសសហកមមៃនឧសសហកមមេនសទរបស់របេទសេឆព ះេទរកឧសសហកមមេនសទ
េទកនុងករសនសសំំៃចថមពល និងករផល ស់បតូររចនសមពន័ធឧសសហកមមកបូនទប កដូ៏ចជបនមកវញិពីមូលដឋ ន
ឧសសហកមមកនុងតំបនេ់ឆនរ និងតំបនរ់នបដ់ីេគកេដយពរងីកលំដប់ៃនឧសសហកមមេនសទ គួរែតរតូវបនែកលំអដូច
លទធផលេនះ េនកនុងរបតិកមមករងរថមី។ កនុងរយៈេពលមធយមេទរយៈេពលែវង FRA គួរែតេដរតួនទីសំខនជ់មយួនឹង
សហរបតិបតតិករៃនរកុមពណិជជកមម ឧសសហកមម កសិកមម និងជលផល កនុងករអនុវតតកររសវរជវអភវិឌឍនេ៍ដយេរប
របស់បេចចកវទិយអភវិឌឍន៍ែដលមនរសប ់និងបេចចកវទិយអភវិឌឍនថ៍មីៗជមូល    ដឋ ន។ តំបនរ់សវរជវ និងអភវិឌឍន៍
អចរមួបញចូ លដូចខងេរកម៖ 

១១១១) ) ) ) ករអភវិឌឍ នងិករេរបរបស់ថមពលកេកតេឡងវញិ ករអភវិឌឍ នងិករេរបរបស់ថមពលកេកតេឡងវញិ ករអភវិឌឍ នងិករេរបរបស់ថមពលកេកតេឡងវញិ ករអភវិឌឍ នងិករេរបរបស់ថមពលកេកតេឡងវញិ     
 ((((១១១១)))). . . . ករអភវិឌឍករេរបរបស់បេចចកវទិយសមុរគសម ញៃនថមពលធមមជតិករអភវិឌឍករេរបរបស់បេចចកវទិយសមុរគសម ញៃនថមពលធមមជតិករអភវិឌឍករេរបរបស់បេចចកវទិយសមុរគសម ញៃនថមពលធមមជតិករអភវិឌឍករេរបរបស់បេចចកវទិយសមុរគសម ញៃនថមពលធមមជតិ    

 សរមបភ់ូមេិនសទ និងតំបនត់ភជ បដ់ីេគក វមនសរៈសំខន់េដមបយីកចិតតទុកដកស់រមបសរមួលមូលដឋ ន
ៃនឧសសហកមមេនសទ ដូចជែផេនសទ ករែកៃចន ករសរមបសរមួលកររកសទុក ករែណនអំំពីខយល់ ពនលឺៃថង សមុរទ 
ករទទួលកមល ងំតមចរនតជំេនរ (ទឹក) កដូ៏ចជកមល ងំផគតផ់គងស់រមបក់រតងំទីលំេន េហយឥទធិពលផគតផ់គង ់និងរបពន័ធ
ៃនករេរបរបស់ែដលរមួទងំករេរបរបស់   សមុរគសម ញៃនករសរមបសរមួលទងំអស់េនះ។ 

((((២២២២)))). . . . ករអភវិឌឍៃនករេរបរបស់វដតជុៃំនបេចចកវទិយេរបរបករអភវិឌឍៃនករេរបរបស់វដតជុៃំនបេចចកវទិយេរបរបករអភវិឌឍៃនករេរបរបស់វដតជុៃំនបេចចកវទិយេរបរបករអភវិឌឍៃនករេរបរបស់វដតជុៃំនបេចចកវទិយេរបរបស់ធនធនទងំមលូកនុងតបំន់ស់ធនធនទងំមលូកនុងតបំន់ស់ធនធនទងំមលូកនុងតបំន់ស់ធនធនទងំមលូកនុងតបំន ់   

វចបំចេ់ដមបអីភវិឌឍវដតេរបរបស់បេចចកវទិយកនុងករផលិតេនកនុងតំបនស់រមប់ករេរបរបស់ៃនធនធន
ទងំមូលកនុងតំបន ់ ដូចជករផលិតេរបងជីវសរសត (BDF) េដយករេរបរបស់ជីវម៉ស់ (biomass) ៃនកកសំណល់
ផលិតផលជលផល វរជិតិសមុរទ និងសរ៉យសមុរទ។ 

((((៣៣៣៣)))). . . . ករអភវិឌឍៃនករទញយកថមពលេឡងវញិផគតផ់គងប់េចចកវទិយសរមបផ់លិតកមមេនសទ នងិឧសសហករអភវិឌឍៃនករទញយកថមពលេឡងវញិផគតផ់គងប់េចចកវទិយសរមបផ់លិតកមមេនសទ នងិឧសសហករអភវិឌឍៃនករទញយកថមពលេឡងវញិផគតផ់គងប់េចចកវទិយសរមបផ់លិតកមមេនសទ នងិឧសសហករអភវិឌឍៃនករទញយកថមពលេឡងវញិផគតផ់គងប់េចចកវទិយសរមបផ់លិតកមមេនសទ នងិឧសសហ
កមមវរវីបបកមមកមមវរវីបបកមមកមមវរវីបបកមមកមមវរវីបបកមម    

របពន័ធតរមូវករករេរៀបចំេនះ និងបេចចកវទិយរវងអនកផលិត និងអនកផគតផ់គងេ់ដមបឲីយវអចេរប BDF បន និង
ធនធនដៃទេទៀតបនេពលខងេល សរមបែ់កលំអផលិតកមមពីករេនសទ និងឧសសហកមមវរវីបបកមមេនកនុងតំបន។់    
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2) Establishment of low carbon emission fishing industry and aquaculture industry production system 

(1) Establishment of production system for fishing industry which is described as “Safe, Close, 

Short” 

We need to construct database and monitoring system of ocean information and fish school location 

information in natural fisheries and artificial fisheries (medium rise and bottom rise fish reef area) near our 

country and also improve information transmission technology and fishing site formation estimate due to 

numerical model. Also, regarding the construction of artificial fishing sites and maintenance of fishing sites 

environment, they should actively be promoted in sea area where swarming of fish school and cultured 

resources effects are expected.  By doing so, we can form fixed fishing sites in coast and offshore in our 

country, which will stabilize the production and reduce operating cost including search for capture fisheries. In 

addition, the effect may be expected in ensuring the safety of maritime labor. 

(2) Development of fisheries forecasting model with high accuracy 

Energy saving and cost saving are implemented by changing from a group of vessel operation to 

single vessel operation. In general, single vessel operation is hampered by low ability to search targeted fish 

compared to operation by a group of vessel. How to find targeted fish school more effectively is important 

issue in energy saving. These days, accuracy of numerical model to express ecosystem including fish which 

lives close to the surface is extremely high. Also, accuracy of oceanic condition forecasting model utilizing 

satellite information is improving and it used to forecast the appearance of large size jelly fish.  As well as 

establishing fishery production system which is described as “Safe, Close, Short”, we should actively promote 

the development of fisheries forecasting model with high accuracy to reduce searching cost and make efforts 

to save energy by production system based on scheduled production. Moreover, technological development of 

real time monitoring system of targeted fish school by unmanned airborne vehicle to verify the forecast of 

fisheries forecasting model is an agenda to be examined in the future. 

(3) Development of energy-saving and cost-saving fishing vessels (Super-eco fishing vessels) 

With the purpose of preparing to alternate existing fishing vessels which will be needed in the future, 

it is necessary to utilize regenerable natural resources mentioned above (electric and hybrid propulsion), 

implement drastic energy saving and cost saving in hull form, engines and equipment and develop technology 

to operate/construct super-eco fishing vessel which is equipped with abilities to analyze and utilize various 

fisheries information mentioned above. We need to consider promoting energy saving by effective utilization 

of facility. To be more specific, we need to disperse risks by constructing a multiple versatile fishing vessel 

(multiple-purpose vessel) instead of vessel of which operation is only targeted at one specific kind of fish in 

order to convert to the production structure which is able to utilize the facilities all year round.  

Energy saving by establishing transportation system on the ocean should also be taken into consideration. For 

example, in saury square net fishing, each vessel brings in the saury that they caught to markets. By 

establishing transportation system on the ocean, a large amount of energy can be conserved. 

(4) Technological development for energy saving and cost saving in aquaculture industry 

It requires the implementation of energy saving and cost saving by improvement in ability to keep the 
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២២២២) ) ) ) ករបេងកតរបពន័ធផលិតកមមឧសសហកមមេនសទេរបរបស់កបនូទបករបេងកតរបពន័ធផលិតកមមឧសសហកមមេនសទេរបរបស់កបនូទបករបេងកតរបពន័ធផលិតកមមឧសសហកមមេនសទេរបរបស់កបនូទបករបេងកតរបពន័ធផលិតកមមឧសសហកមមេនសទេរបរបស់កបនូទប នងិរបពន័ធផលិតកមមឧសសហកមមវរវីបបនងិរបពន័ធផលិតកមមឧសសហកមមវរវីបបនងិរបពន័ធផលិតកមមឧសសហកមមវរវីបបនងិរបពន័ធផលិតកមមឧសសហកមមវរវីបប
កមមកមមកមមកមម    

((((១១១១)))). . . . ករបងកតីរបពន័ធផលិតកមមសរមបឧ់សសហកមមេនសទែដលបនពិពណ៌នដូចជ ករបងកតីរបពន័ធផលិតកមមសរមបឧ់សសហកមមេនសទែដលបនពិពណ៌នដូចជ ករបងកតីរបពន័ធផលិតកមមសរមបឧ់សសហកមមេនសទែដលបនពិពណ៌នដូចជ ករបងកតីរបពន័ធផលិតកមមសរមបឧ់សសហកមមេនសទែដលបនពិពណ៌នដូចជ ““““សុវតថភិព ជតិ សុវតថភិព ជតិ សុវតថភិព ជតិ សុវតថភិព ជតិ ខល ីខល ីខល ីខល ី
((((Safe Close Short)”Safe Close Short)”Safe Close Short)”Safe Close Short)”        

វចបំចេ់ដមបកីសងរបពន័ធទិនននយ័មយួ (database) និងរបពន័ធតមដនពត័ម៌នមហសមុរទ កដូ៏ចជ
ពត័ម៌នអំពីទីតងំហវូងរតីែដលមនកនុងជលផលធមមជតិ និងកនុងជលផលសបបនិមិមត (តំបនផ់ក ថមពកក់ណត លទឹក និង
តំបនផ់ក ថមពីបតសមុរទេឡងដល់េល) េនែកបររបេទស និងករែកលំអពត័ម៌នេផទរបេចចកវទិយផងែដរ និងករប៉ន់
របមណករបេងកតតំបន់េនសទតមរយៈទរមងគ់ំរូមយួចំនួន។ ករកសងកែនលងេនសទសិបបនិមមតិ និងករែថរកសប
រសិថ នកែនលងេនសទអចរតូវបនេគជំរុញយ៉ងសកមមេនកនុងតំបនស់មុរទែដលមនឥទធិពលេលហវូងរតី និងធនធនវបប
កមមតមកររពំឹងទុក។ ដូចគន េនះែដរ កែនលងេនសទេននឹងកែនលងអចរតូវបនេគបេងកតេឡងេនកនុងតំបនេ់ឆនរ និងកនុង
តំបនស់មុរទខងេរកកនុងរបេទស ែដលនឹងេធវឲយផលិតកមមឋតិេឋរ និងកតប់នថយតៃមលរបតិបតតិករ ជពិេសសតៃមល
ទកទ់ងនឹងកររសវរជវធនធនសរមបផ់លចបជ់លផល។ េលសពីេនះេទៀត ឥទធិពលេនះរបកដ ថពិតជមន
សុវតថិភពដល់ករងរសមុរទ។     

((((២២២២)))). . . . ករករករករអភវិឌឍទរមងគ់រូំទសសនទ៍យជលផលជមយួនងឹភពរតមឹរតវូខពស់អភវិឌឍទរមងគ់រូំទសសនទ៍យជលផលជមយួនងឹភពរតមឹរតវូខពស់អភវិឌឍទរមងគ់រូំទសសនទ៍យជលផលជមយួនងឹភពរតមឹរតវូខពស់អភវិឌឍទរមងគ់រូំទសសនទ៍យជលផលជមយួនងឹភពរតមឹរតវូខពស់    
ថមពល និងទំហំវស់ែវងៃនករសនសសំំៃចតៃមលរតូវបនអនុវតតេដយករផល ស់បតូរពីរកុមនវរបតិបតតិករ េទ

កររបតិបតតិករនវេទល។ ជទូេទ កររបតិបតតិករនវេនសទេទលេធវេឡងេដយខវះសមតថភពរសវរជវសរមប់
ចបរ់តីេគលេដ េបេរបៀបេធៀបេទនឹងរបតិបតតិករេដយនវជរកុម។ ករែសវងរកហវូងរតីេគលេដមនឥទធិពលេល
បញហ សំខនក់នុងករសនសសំំៃចថមពល។ ៃថងទងំេនះ ភពរតឹមរតូវៃនទរមងគ់ំរូមយួចំនួនេនកនុងករវយតៃមលរបពន័ធេអ
កូឡូសីុ ជរមួគឺរបេភទរតីែដលរស់េនេកៀកេទនឹងៃផទខងេលមនខពស់ហួសេហតុ។ ករផសពវផសយគំរូសថ នភពមហស
មុរទដរ៏តឹមរតូវែដលេរបរបស់ព័តម៌នពីផក យរណបកំពុងែកលំអផងែដរ និងអចេគេរបរបស់េដមបប៉ីនរ់បមណរបេភទ
សតវពពុះទឹកធំៗ (large-sized jelly fishes) ែដលបនបងហ ញខលួន។ េនកនុងករបេងកតរបពន័ធផលិតកមមេនសទបនពិព៌
ណន ដូចជ “សុវតថភិព ជតិ ខលីសុវតថភិព ជតិ ខលីសុវតថភិព ជតិ ខលីសុវតថភិព ជតិ ខល ី(Safe Close Short)” វសំខនេ់ដមបជីំរុញយ៉ងសកមមករអភវិឌឍគំរូ (ម៉ូែដល) ទសសន៍
ទយជលផលជមយួនឹងសមតថភពខពស់េដមបកីតប់នថយតៃមលៃនកររសវរជវ និងបេងកតករខិតខំរបឹងែរបងេដមបសីនសំ
សំៃចថមពលេដយរបពន័ធផលិតកមមែផអកេលេពលេវលផលិតកមម។ េលសពីេនះេទៀត ករអភវិឌឍបេចចកវទិយៃនរបពន័ធ
តមដនេពលេវលពិតរបកដៃនហវូងរតីេគលេដេរបរបស់រថអកសែដលពុំបនហវឹកេហវន បនបញជ កច់បស់ពីករ
ប៉នរ់បមណទរមងគ់ំរូទសសន៍ទយជលផលជកមមបទែដលរតូវពិនិតយកនុងេពលអនគត។ 

((((៣៣៣៣)))). . . . ករអភវិឌឍករសនសសំំៃចថមពល ករអភវិឌឍករសនសសំំៃចថមពល ករអភវិឌឍករសនសសំំៃចថមពល ករអភវិឌឍករសនសសំំៃចថមពល នងិសនសសំំៃចតៃមលនវេនសទ នងិសនសសំំៃចតៃមលនវេនសទ នងិសនសសំំៃចតៃមលនវេនសទ នងិសនសសំំៃចតៃមលនវេនសទ ((((នវេនសទតៃមលេសដឋកចិចខពស់នវេនសទតៃមលេសដឋកចិចខពស់នវេនសទតៃមលេសដឋកចិចខពស់នវេនសទតៃមលេសដឋកចិចខពស់))))    
ជមយួេគលបំណងៃនករអភវិឌឍេផសងៗគន ចំេពះនវេនសទមនរសប ់ ែដលនឹងរតូវករកនុងេពល

អនគត វគឺជករចបំចេ់ដមបទីញយកធនធនធមមជតិមកេរបរបស់េឡងវញិដូចបនេពលខងេដម (េអឡិចរទិច 
និងៃហរប៊តី) ករអនុវតតករសនសសំំៃចថមពលដត៏ឹងែតង និងករសនសសំំៃចតៃមលេលករតេមលងតួនវ ម៉សីុន និង
ឧបករណ៍ និងអភវិឌឍនប៍េចចកវទិយេដមបរីបតិបតតិ/កសងនវេនសទេសដឋកិចចខពស់ែដលបំពក់ឧបករណ៍មនសមតថភព
វភិគ និងេរបរបស់ពត័ម៌នជលផលេផសងៗដូចបនេពលខងេល។ វចបំចផ់ងែដរកនុងករយកចិតតទុកដក់េលករ
ែកលំអករសនសសំំៃចថមពលេដយេរបឥទធិពលៃនករេរបរបស់ករសរមបសរមួល។ ជពិេសសវសំខនក់នុងករកំច
ត ់ ហនិភយ័េដយករសងសងន់វេនសទែដលេរបរបស់បនេរចនែបប (នវមនបំណងេរបរបស់េរចនយ៉ង) 
ជំនួសនវែដលរបតិបតតិករសំខនស់រមបែ់តេគលេដជក់លកច់ប់រតីែតមយួរបេភទកនុងេពលែតមយួ។ េនះគួរែត
េផទររចនសមពន័ធផលិតកមម និងអចេរបរបស់ករសរមបសរមួលេនះបនេពញមយួឆន  ំរគបឆ់ន ។ំ 

ករសនសសំំៃចថមពលេដយបេងកតរបពន័ធដឹកជញជូ នតមសមុរទ គួរែតរតូវបនយកចិតតទុក   ដក។់ 
ឧទហរណ៍ កនុងករេនសទ (in saury square net fishing) នវនីមយួៗនយំកផលចប់ (in the saury caught) 
េទកនទ់ីផសរជបនទ ន។់ េដយមនករបេងកតរបពន័ធដឹកជញជូ នតមសមុរទ ដូេចនះចំនួនដទូ៏លំទូលយៃនថមពលេគ
អចរកសបន។ 

((((៤៤៤៤)))). . . . ករអភវិឌឍបេចចកវទិយសរមបក់រសនសសំំៃចថមពល នងិតៃមលកនុងឧសសហកមមវរវីបបកមមករអភវិឌឍបេចចកវទិយសរមបក់រសនសសំំៃចថមពល នងិតៃមលកនុងឧសសហកមមវរវីបបកមមករអភវិឌឍបេចចកវទិយសរមបក់រសនសសំំៃចថមពល នងិតៃមលកនុងឧសសហកមមវរវីបបកមមករអភវិឌឍបេចចកវទិយសរមបក់រសនសសំំៃចថមពល នងិតៃមលកនុងឧសសហកមមវរវីបបកមម    
េនះគួរែតទមទរឲយមនករអនុវតតករសនសសំំៃចថមពល និងករវស់ែវងករសនសសំំៃចតៃមលេដយករែក
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temperature of breeding water tank warm, introduction of automatic feeder and automatic taking up device in 

existing aquaculture production process. It is necessary to promote developing required technologies by 

considering development and direct utilization technology of regenerable energy which is mentioned above 

and also the forms and locations of aquaculture production which is preferred for the utilization. (For example: 

Moored/ Ocean floating method coastal aqua farming, onshore aqua farming etc.) 

Furthermore, it is vital to produce new breeds which are excellent at growth and improve feeds in order to 

reduce feeds in aqua farming which requires feeding in parallel with creating measures to reduce (collect) 

environmental burdens by combination with resources biomass (marine alga, plants etc.) production. 

3) Establishment of low-carbon fishing industry and aquaculture industry production system 

Against a backdrop of scientific verification result regarding proper temperature for cold storage, it is 

necessary to examine technical problems for establishing low-carbon consuming distribution and storage 

system of frozen fishery products which is consistent from production, processing to consumption and resolve 

the problems. In such case, understandings of consumers and distribution industry are essential. To be more 

specific, we need to continue improving element technology and system and also examining the issues through 

alternating from transportation by cars and airplanes to transportation by rail and marine vessels (modal shift) 

and implementing milk run to collect from markets to rail and marine vessels. Moreover, it is necessary to pay 

attention to cooperation with distribution system of other industries. 
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លំអសមតថភពរកសសីតុណហ ភពទឹកបងក តពូ់ជកនុងធុងបនេកត លមម ករែណនកំរដកប់ញចូ លម៉សីុនសវ័យរបវតតិ និងករ
េលកឧបករណ៍សវ័យរបវតតិ កនុងដំេណ រករផលិតកមមវរវីបបកមមែដលមនរសប។់ វចបំច់េដមបបីនតករអភវិឌឍតរមូវករ
បេចចកវទិយេដយេផត តេលករអភវិឌឍផទ ល់ និងករេរបរបស់បេចចកវទិយសនសសំំៃចថមពលដូចបនេពលខងេល 
េហយេរៀបចំ និងដកទ់ីតងំផលិតកមមវរវីបបកមមែដលេគចងប់នសរមបក់រេរបរបស់េដយឧសសហកមមផងែដរ។ 
ឧទហរណ៍ របដបច់ង/វធិីេធវឲយអែណត តកសិដឋ នវរកិមមតមេឆនរ តមសមុរទ។ល។ 

េលសពីេនះេទៀត វសំខនដ់ល់ជីវតិបងក តពូ់ជថមី ែដលចិញច ឹមលូតលស់បនលអ និងែកលំអកររគបរ់គងករ
ផតល់ចំណី េផត តេលករកតប់នថយករផតល់ចំណីេនកនុងកសិដឋ នវរកិមម។ េនះគួរែតឲយមនករផតល់ចំណីរសបជមយួ
នឹងករបេងកតករវស់ែវងេដមបកីតប់នថយ (របមូល) បនទុកបរសិថ នតម រយៈករបញចូ លគន ៃនធនធន ជីវម៉ស (វរជិតិ
សមុរទ រុកខជតិ។ល។) ផលិតកមម។  

៣៣៣៣) ) ) ) ករបេងកតរបពន័ធែបងែចកករេរបរបស់កបនូទបករបេងកតរបពន័ធែបងែចកករេរបរបស់កបនូទបករបេងកតរបពន័ធែបងែចកករេរបរបស់កបនូទបករបេងកតរបពន័ធែបងែចកករេរបរបស់កបនូទប    
 កររបឆងំនឹងកររកេឃញៃនលទធផលវទិយសរសតេផសងៗទកទ់ងនឹងសីតុណហ ភពដល៏អសរមបរ់កសរតជក ់

វចបំចេ់ដមបរីតួតពិនិតយបញហ បេចចកេទសសរមបប់េងកតរបព័នធែចកចយករេរបរបស់កបូន ទប និងរបពន័ធរកស
រតជកផ់លិតផលជលផល គួរែតគម នករផល ស់បតូរផលិតកមម ករែកៃចនេដមបកីរេរបរបស់ែដលបងហ ញពីបញហ េកតមន
េនកនុងចងវ កផ់លិតកមមទងំមូល។ កនុងករណីេនះ ករយល់ដឹងអំពីអនកេរបរបស់ និងឧសសហកមមៃនករែបងែចក គឺជ
ករសំខនណ់ស់។ ពិេសសជងេនះេទៀត ករមនតរមូវករេដមបបីនតករែកលំអបេចចកវទិយ និងរបពន័ធ កដូ៏ចជកររតួត
ពិនិតយបញហ  េដយេផត តេលជេរមសពិេសសេផសងៗ កនុងករដឹកជញជូ នេដយរថយនត និងយនតេហះ េទជករដឹកជញជួ ន
េដយរថេភលង និងនវសមុរទ (ដំេណ រករផល ស់បតូរករដឹកជញជូ ន) េហយករអនុវតតដំេណ រករេនះេដមបរីបមូល
ផលិតផលពីទីផសរេទកនក់រដឹកជញជូ នេដយរថេភលង និងនវសមុរទ។ េលសពីេនះេទៀត វចបំច់េដមបយីកចិតត
ទុកដកេ់ដមបសីហរបតិបតតិករជមយួរបពន័ធែបងែចកៃនឧសសហកមមដៃទេទៀតែដលគួរែតរតូវបនេធវឲយរបេសរេឡង។  
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Keichi Komai  The Energy saving Center, Japan 

Masashi Kiue  Japan Fisheries Association 

Koji Aoyanagi  JF Zengyoren 

Tokuo Nagashima  Fishing boat and system engineering association 

Tokio Wada Fisheries Research Agency National Research Institute of 

Fisheries Engineering 

Head office      

Tokumasa Baba  Fisheries Research Agency 

Toshihiro Watabe  Fisheries Research Agency 

Fishing industry energy technology research institute Proper utilization project committee 

Chairpersons Tokuo Nagashima Fishing boat and system engineering association 

                  Kyoji Yano 

                  Koki Kondo 

                  Keichi Komai The Energy saving Center, Japan 

                  Koji Aoyanagi JF Zengyoren 

Head office 

Kenichi Oda Fisheries Research Agency National Research Institute of Fisheries Engineering 

Sumio Hirokawa Fisheries Research Agency Institute of Research and development  

Yukio Tasaka Fisheries Research Agency Central Research institute of Fisheries 

Fishing industry energy technology research institute Committee of promotion of LED introduction research 

Chairpersons 

      Tokuo Nagashima Fishing boat and system engineering associatio    

      Hiroshi Inada        Tokyo University of Maine Science and Technology 

Takafumi Sihou Ishikawa Prefecture Fisheries Research Agency 

Michio Ogawa Fisheries Research Agency Institute of Research and development  

Head office 

Michio Ogawa Fisheries Research Agency Institute of Research and development Yosuke 

Ochi  Fisheries Research Agency Institute of Research and development  

Fishing industry energy technology research institute Committee of controlling proper temperature for storage 

of fishery products 
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វទិយសថ នរសវរជវបេចចកវទិយថមពលឧសសហកមមេនសទវទិយសថ នរសវរជវបេចចកវទិយថមពលឧសសហកមមេនសទ ((FFiisshhiinngg  IInndduussttrryy  EEnneerrggyy  TTeecchhnnoollooggyy  RReesseeaarrcchh  
IInnssttiittuuttee))  
របធនវទិយសថ ន (Chairpersons): 

Kiyoshi Inoue - Fisheries Research Agency 
Hisaharu Sakai - Tokyo university of Marine Science and Technology 
Takeshi Hamada - Tokyo University of Marine Science and Technology 
Yutaka Fukuda - National Fisheries University 
Keichi Komai - The Energy Saving Center, Japan 
Masashi Kiue - Japan Fisheries Association 
Koji Aoyanagi - JF Zengyoren 
Tokuo Nagashima - Fishing Boat and System Engineering Association 
Tokio Wada - Fisheries Research Agency, National Research Institute of Fisheries 

Engineering 
របធនករយិល័យ (Head Office): 

Tokumasa Baba - Fisheries Research Agency 
Toshihiro Watabe - Fisheries Research Agency 

វទិយសថ នរសវរជវបេចចកវទិយថមពលឧសសហកមមេនសទវទិយសថ នរសវរជវបេចចកវទិយថមពលឧសសហកមមេនសទ  គណៈកមមករគេរមងេរបរបស់រតឹមរតូវគណៈកមមករគេរមងេរបរបស់រតឹមរតូវ ((FFiisshhiinngg  
IInndduussttrryy  EEnneerrggyy  TTeecchhnnoollooggyy  RReesseeaarrcchh  IInnssttiittuuttee,,  PPrrooppeerr  UUttiilliizzaattiioonn  PPrroojjeecctt  CCoommmmiitttteeee))  
របធនគណៈកមមករ (Chairpersons): 

Tokuo Nagashima - Fishing boat and system engineering association 
Kyoji Yano 
Koki Kondo 
Keichi Komai - The Energy Saving Center, Japan 
Koji Aoyanagi - JF Zengyoren 

របធនករយិល័យ (Head Office): 
Kenichi Oda - Fisheries Research Agency, National Research Institute of Fisheries 

Engineering 
Sumio Hirokawa - Fisheries Research Agency, Institute of Research and Development  
Yukio Tasaka - Fisheries Research Agency, Central Research Institute of Fisheries 

វទិយសថ នរសវរជវបេចចកវទិយថមពលឧសសហកមមេនសទវទិយសថ នរសវរជវបេចចកវទិយថមពលឧសសហកមមេនសទ  គណៈកមមករែកលំអកររសវរជវៃនករែណនកំរេរបគណៈកមមករែកលំអកររសវរជវៃនករែណនកំរេរប
របស់ របស់ LLEEDD ((FFiisshhiinngg  IInndduussttrryy  EEnneerrggyy  TTeecchhnnoollooggyy  RReesseeaarrcchh  IInnssttiittuuttee,,  CCoommmmiitttteeee  oonn  PPrroommoottiioonn  ooff  LLEEDD  
IInnttrroodduuccttiioonn  RReesseeaarrcchh))  
របធនគណៈកមមករ (Chairpersons): 

Tokuo Nagashima - Fishing Boat and System Engineering Association 
Hiroshi Inada - Tokyo University of Maine Science and Technology 
Takafumi Sihou - Ishikawa Prefecture Fisheries Research Agency 
Michio Ogawa - Fisheries Research Agency, Institute of Research and Development  

របធនករយិល័យ (Head Office): 
Michio Ogawa - Fisheries Research Agency Institute of Research and Development  
Yosuke Ochi - Fisheries Research Agency Institute of Research and Development  

វទិយសថ នរសវរជវបេចចកវទិយថមពលឧសសហកមមវទិយសថ នរសវរជវបេចចកវទិយថមពលឧសសហកមមេនសទេនសទ  គណៈកមមកររតួតពិនិតយសីតុណហ ភពរតឹមរតួវសរមប់គណៈកមមកររតួតពិនិតយសីតុណហ ភពរតឹមរតួវសរមប់
រកសផលិតផលជលផលរកសផលិតផលជលផល ((FFiisshhiinngg  IInndduussttrryy  EEnneerrggyy  TTeecchhnnoollooggyy  RReesseeaarrcchh  IInnssttiittuuttee,,  CCoommmmiitttteeee  oonn  
CCoonnttrroolllliinngg  PPrrooppeerr  TTeemmppeerraattuurree  ffoorr  SSttoorraaggee  ooff  FFiisshheerryy  PPrroodduuccttss))  
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Chairpersons 

Yutaka Fukuda National Fisheries University 

Yasunori Takaba Toyo Reizo  

Shinichi Yamaue MAYEKAWA MFG. CO., LTD. 

Kazu Tsuchiya Federation of Japan Tuna Fisheries Co-operative Association 

Yukitoshi Kotani Tottori prefecture Industrial Technology Research Institute 

Kaname Matsumoto Shinyo Suisan 

Head office          

Masaichi Murata Fisheries Research Agency Central Research institute of Fisheries 

Yukio Tasaka Fisheries Research Agency Central Research institute of Fisheries 

Houshin Hiraoka Fisheries Research Agency Central Research institute of Fisheries 

Sumio Hirokawa Fisheries Research Agency Institute of Research and development  
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របធនគណៈកមមករ(Chairpersons): 
Yutaka Fukuda - National Fisheries University 
Yasunori Takaba - Toyo Reizo  
Shinichi Yamaue - MAYEKAWA MFG. CO., LTD. 
Kazu Tsuchiya - Federation of Japan Tuna Fisheries Co-operative Association 
Yukitoshi Kotani - Tottori Prefecture Industrial Technology Research Institute 
Kaname Matsumoto - Shinyo Suisan 

របធនករយិល័យ(Head Office)::::    
Masaichi Murata - Fisheries Research Agency, Central Research Institute of Fisheries 
Yukio Tasaka - Fisheries Research Agency, Central Research Institute of Fisheries 
Houshin Hiraoka - Fisheries Research Agency, Central Research Institute of Fisheries 
Sumio Hirokawa - Fisheries Research Agency, Institute of Research and Development  
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Estimate of energy saving effects and fuel consumption amount by major fishing types 

As for each fishing vessel of which data of operational condition and fuel consumption condition were obtained, we estimated fuel consumption of main engine and 

auxiliary engine and estimated the effects, depending on each operational condition such as during sailing, operation and anchorage, by type of fishing, in order to 

estimate the effects in case energy saving measures are implemented for fishing vessels. The estimate of energy saving effects which is shown from following page is 

maximum value as a reference in case all the measures are implemented. 

In case it is difficult to input numerical values, it is shown only in the color of cell. Green shows roughly 5%, light blue shows roughly less than 5%, red on the other 

hand shows increase of fuel consumption and white shows that it does not fall under any of these. Energy saving effects may vary significantly depending on statues 

of use, specification and size of fishing vessel. Also, as for fishing vessels which are already equipped with devices for energy saving such as bulbous bow, concerning 

corresponding article shown in yellow “if the equipment corresponds, it is effective”, please be noted that there is no energy saving effects. 
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ឥទធ)ពលប៉នស់ម នៃនករវសែ់វងករសនសំសំៃចថមពល ឥទធ)ពលប៉នស់ម នៃនករវសែ់វងករសនសំសំៃចថមពល ន)ងទំហំៃនករេរ�CរDសេ់រ�ងេដយរ�េភទេនសទសំខន់ៗន)ងទំហំៃនករេរ�CរDសេ់រ�ងេដយរ�េភទេនសទសំខន់ៗ   

នវេនសទនីមយួៗែដលទិននន័យសថ នភពរបតិបតតិករ កដ៏ូចជសថ នភពៃនករេរបរបស់េរបងគួរែតមន េហយករប៉ន់សម នករេរបរបស់េរបងរបស់ម៉សុីនសំខន ់និងម៉សុីនជំនួយ
គួរែតអចបំែបរបន។ ឥទធិពលៃនករប៉ន់សម នទកទ់ងនឹងសថ នភពរបតិបតតិករនិមយួៗ ដូចជកនុងេពលកំពុងេបកេកត ង របតិបតតិករ និងេបះយុថក  រតូវបនេគេរបរបស់េដមបកីំណត់
ឥទធិពលៃនករវស់ែវងករសនសសំំៃចថមពល ែដលអនុវតតនេ៍ដយនវេនសទ តមរបេភទេនសទ ។ ឥទធិពលប៉ន់សម នៃនករវស់ែវងករសនសសំំៃចថមពលែដលបនបងហ ញកនុង
ទំពរ័ខងេរកម គឺជតៃមលខពស់បំផុត និងអចរតូវបនេរបរបស់ជឯកសរេយងកនុងករណីវស់ែវងទងំអស់រតូវបនេគអនុវតត។  
កនុងករណីវលំបកដកប់ញចូ លកនុងតៃមលដេ៏រចន ឥទធិពលគឺជករចងអុលបងហ ញេនកនុងព៌ណៃនេកសិក។ ព៌ណៃបតងបងហ ញថឥទធិពលគឺរគួតរគត៥% ពណ៌េខៀវខចីរគួតរគតតិចជង
៥% មយ៉ងេទៀតពណ៌រកហមបងហ ញថករេរបរបស់េរបងេកនេឡង និងពណ៌សបងហ ញថវមនិធល កច់ុះេរកមករវស់ែវងេទ។ េទះបីជយ៉ងណកេ៏ដយ ឥទធិពលៃនករវស់ែវងសនសំ
សំៃចថមពល អចមនករសំខនេ់ផសងគន ទកទ់ងនឹងសថិតិៃនករេរបរបស់ ករបញជ កច់បស់ និងទំហំៃននវេនសទ។ ចំេពះនវេនសទែដលរតូវបនបំពកឧ់បករណ៍រចួេហយ
ជមយួនឹងឧបករណ៍សរមបស់នសសំំៃចថមពល ដូចជឧបករណ៍ bulbous bow របស់រតូវគន បងហ ញព៌ណេលឿង ចងអុលបងហ ញថ ”របសិនជឧបករណ៍រតូវគន  វមនឥទធិពល” ។ យ៉ង
ណកេ៏ដយ វគួរែតរតូវបនេគកតស់មគ ល់ករណីរេនះថវគម នឥទធិពលៃនករសនសសំំៃចថមពលេទ។  
 

 





    
    
    
    
    
    
    

THE SECRETARIAT 
P.O. Box 1046, Kasetsart PostOffice, 
Bangkok 10903, 

Thailand 

Tel: (662) 940-6326 

Fax: (662) 940-6336 

E-mail: secretariat@seafdec.org 

Internet: http://www.seafdec.org 

 

TRAINING DEPARTMENT (TD) 
P.O.Box 97, Phrasamutchedi, 

Samut Prakan 10290, 

Thailand 

Tel: (662) 425-6100 

Fax: (662) 425-6110, 425-6111 

E-mail: td@seafdec.org 

Internet: http://www.seafdec.or.th 

 

MARINE FISHERIES RESEARCH 

DEPARTMENT (MFRD) 
2 Perahu Road, Off Lim Chu Kang Road, 

Singapore 718915 

Tel: (65) 790-7973 

Fax: (65) 861-3196 

E-mail: ava_mfrd@ava.gov.sg 

Internet: http://www.seafdec.org 

 

AQUACULTURE DEPARTMENT (AQD) 

Main Office:Tigbauan, 5021 Iloilo, 

Philippines 

Tel: (63-33) 511-9107, 511-9171 

Fax: (63-33) 511-9709, 511-914 

Email: aqdchief@aqd.seafdec.org.ph 

Internet: www.seafdec.org.ph 

 

MARINE FISHERY RESOURCES 

DEVELOPMENT AND MANAGEMENT 

DEPARTMENT (MFRDMD) 

Taman Perikana Chendering 

21080 Kuala Terengganu, 

Malaysia 

Tel: (609) 617-5940 

Fax: (609) 617-5136, 617-4042 

E-mail: mfrdmd@seafdec.org.my 
Internet: http://www.seafdec.org.my 
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