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In the current study, the real challenge consisted in measuring the

fuel consumption of fishing vessels during different fishing

operations, and then produce an absolute daily energy

consumption.

A prototype instrument, named CorFu meter (CorFu-m), was

conceived at CNR-ISMAR Ancona (Italy) and installed on board

two semi-pelagic pair trawlers.

The CorFu-m system consists of three components:

a) two mass flow sensors. The sensors use the Coriolis

measuring principle, which permit to operate independently of 

the fluidôs physical properties, such as viscosity and density. It 

is an economical alternative to conventional volume 

flowmeters;

b) one Multi Channel Recorder;

c) one GPS data logger.

Coriolis Fuel Mass Flow Measuring System (CorFu-m) 



Future works

1. Improve the CorFu-m;

2. Energy audit (use a portable fuel monitoring system):

3. Analysis of potential fishing gear design and engineering topics:

ÅWays to decrease gear drag by fishing gear design optimisation;

ÅWays to decrease gear drag by hydrodynamical optimisation;

ÅWays to decrease gear drag by gear replacement.

4. Collection of new, detailed information by fishery (métier) and by type

of vessel.
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Rationale: crisis of fishing industry

Main factors affecting 

fishing industry

Influence on 

fishing activities

ü Overfishing 

üWorld economic crisis (fishermen do not have any 

influence in the market)

Revenue

ü Increasing in fuel price

ü Fishing vessels not efficient usually because of 

outdated technology

Costs

Profitability Index Management costs:
Fuel 55%

Crew 30%

Maintenance 10%

Other 5%

V European Commission restrictions related to the actual overfishing;

V impossible to fish more;

V fishermen do not have influences on the market prices;
A possible solution is to reduce running costs by reducing fuel consumption



Rationale: energy saving strategy

The solution is to reduce costs by reducing fuel consumption

We need:

1. to define how energy is used during fishing activities

2. to identify heavy energy users

3. to analyze potential technical improvements

4. to draft a business plan for potential improvements

It is necessary a methodical approach to evaluate the

best energy improvement strategy.



Definition of Energy Audit 

Energy audit is a systematic approach to evaluate energy

consumption in fisheries.

Objectives

ü to define the energetic profile of the fishing vessel trough energy

indicators;

ü to identify technological improvements;

ü to evaluate technical and economical benefits of improvements.

Regulatory references

V Council Regulation (EC) Nr. 2371/2002, Art. 33: ñConservation and 

sustainable exploitation of fisheriesò; 

V Council Regulation (EC) Nr. 744/2008del 24/07/2008: ñA Community 

contribution should also be provided for collective actions aimed at 

delivering expertise to vessel owners in relation to energy audits for 

vesselsò.



Energy Audit of a fishing vessel

1. Preliminary investigation and inspection of fishing 

vessel;

2. installation of the instrumentations on board of 

fishing vessel;

3. sea trials during commercial cruises;

4. data post-processing;

5. evaluation of energy performance indicators;

6. evaluation of energy profiles obtained.



Measurement system: instrumentation installed

Instrumentation Parameter

Fuel flow meters Fuel consumption

Torque meter and shaft RPM counter Delivered power

Oil flow and pressure meter Hydraulic power

Ammeter claws Electric power

Strain gauges Gear drag

GPS Position, course, speed

Gear monitoring system Trawl geometry



Measurement system: data acquisition software

Data 
acquisition 
software

Shaft power

Drag 
resistance 

during 
fishing

Fuel 
consumption

Hydraulic 
power

Electric 
power

GPS

Data acquisition system conceived at CNRïISMAR

ü Post-processing and data synchronization;

ü Control of the correct functioning of the acquisition;

ü Data recording rate of 5 seconds.



Measurement system: acoustic flow meters

 

 
 



Measurement system: torque meter

Strain gauge



Measurement system: torque meter

RPM counter



Measurement system: hydraulic and electric power meter

Pressure

Oil flow rate

Ammeter claws: electric power used onboard

Flow meter and pressure: hydraulic power for deck 

machinery



Measurement system: gear drag sensors



Mass flow sensors mounted onboard a fishing vessel for the 

measurement of fuel consumption



Multi channel recorder: visualization of the fuel consumption



GPS data logger for the GPS data collection







Main characteristics of the vessels monitored

OTB bottom otter trawler

PTM midwater pair trawler

LOA length overall

LPP length between perpendiculars

B beam

GRT international gross tonnage

PB brake power

D propeller diameter

  LOA LPP B GRT PB D 
  [m] [m] [m] [GT] [kW] [m] 

OTB1 21.50 17.02 5.72 82 478 1.78 

PTM1 28.60 21.20 6.85 99 940 2.18 

OTB2 22.80 19.58 6.21 91 574 1.80 

PTM2 28.95 24.32 6.86 138 940 2.20 

OTB3 21.50 17.02 5.72 82 478 1.78 

PTM3 26.50 21.46 6.80 96 870 2.20 

 



Energy performances indicators

Energy Consumption 

Indicator (ECI)

By fishing phase (e.g. sailing, trawling)

ET Total energy

FC Total fuel consumption

PD Power delivered

v Vessel speed

Fuel Consumption 

Indicator (FCI)



Results: trawling phase

PD power delivered; FC fuel consumption; TTF total towing force; ECI energy

consumption index; FCI fuel consumption index; OTB bottom otter trawler; PTM

mid-water pair trawler.


