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What Is Fuel Oil Analysis?

FUEL OIL ANALYSIS is a series of ASTM/ISO/CIMAC specified tests used to determine the quality of marine fuels.  Fuel oil analysis determines whether fuel meets specifications.  A few other parameters are tested besides specifications in order to determine if the fuel is mixed with any other substance such as waste lubricating oil.

Why Is Fuel Oil Analysis Needed?

FUEL OIL ANALYSIS provides information invaluable in preventing breakdowns caused by inferior fuel quality.  A breakdown at sea could severely endanger the ship and cause great expense in repair of equipment and loss of business.  Fuel oil analysis protects shipping companies by forewarning them of fuel-related troubles, and independently documents fuel quality.

Why Choose The Viswa Lab Oil Analysis Program?

1. Viswa Lab’s laboratory is certified for the highest quality testing standard of the International Organization for Standardization, ISO 9002.

2. Viswa Lab is a participant in the interlab correlation program of the U.S. Department of Defense Joint oil analysis Program (JOAP).  Through this program, a monthly evaluation of the laboratory is conducted by the Department of Defense.  No other commercial fuel-testing lab voluntarily subjects itself to this quality evaluation.

3. Viswa Lab has the experience of having tested over 250,000 oil samples from the Department of Defense, commercial ships, and general industry.

4. Viswa Lab has the most sensitive, state-of-the-art equipment for analyses, to satisfy the most demanding customer requirements.

5. Viswa Lab has the fastest turn-around time, aided by the latest laboratory equipment and a global sample pickup contract with couriers worldwide.

6. Viswa Lab has top experts in marine and machinery fields for interpretation of data and diagnosis of problems.

7. Viswa Lab has competitive rates in testing services at least 100 U.S. dollars less per sample than their competing labs.

8. Viswa Lab has capabilities to carry out research and investigative work in petroleum fuel and tribology.

9. Viswa Lab provides with their analysis report an “Engine Friendliness Number” (EFN), a benchmark of quality of individual bunker supplies, through specially developed software.

10. Viswa Lab has been in existence since 1983, and is totally high-tech.

What Is Special About Marine Fuel?

Most marine engines use the less expensive residual fuels, high in sulfur, asphaltenes, ash, vanadium, etc., all of which have potential for causing high wear, excessive acid, and deposit formation.  Viscosity of marine residual fuels can be very high (800 cSt compared to 4 cSt for automotive engine diesel fuel).  It is therefore important to test the fuel prior to use in the marine engines.

Why An Independent Lab?

Viswa Lab is a totally independent lab.  Viswa Lab is the only major lab that has no affiliation with any other marine activity.  Fuel of inferior quality can cause millions of dollars in damage and loss of business.  Only independent labs, such as Viswa Lab, can independently document fuel quality impartially.  Viswa Lab, previously known as AS&M, was the first petroleum testing lab in the USA certified by ISO 9002.

What Is Tested?

Viswa Lab’s fuel oil analysis determines the following parameters/elements:
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The fuel sample is subjected to a battery of tests using high-tech equipment available in Viswa Lab.  The tests can be grouped as determining physical properties, such as viscosity, density, pour point, etc.; spectroscopic analysis of metals and contaminants and calculated values for ignition quality, engine friendliness, etc.  The Viswa Lab report contains 27 parameters, more than any fuel-testing lab.  

Recommendations/suggestions will be provided in the analysis report to help optimum on-board treatment of the oil.  Any off-specification parameters will be highlighted.

What Is Viswa Lab’s Engine Friendliness Number?

The Engine Friendliness Number (EFN) is a sensitive index that measures the engine friendliness of an individual supply of bunker fuel (IEFN).  Software incorporating this approach provides the bunker fuel user the ultimate evaluation tool for bunker suppliers.  Over a period of time, EFN will provide a pattern for distinguishing good fuels, bad fuels, or contaminated fuels.  The range of analyses can identify if waste lubricating oil has been mixed with fuel, a recurrent problem in many bunker operations.  The EFN pattern would identify suppliers of competent quality fuel and would eventually be able to predict a correlation between maintenance problems and EFN pattern.

What Do The Results Mean?

All test results are analyzed by Viswa Lab’s experienced team of analysts; however, Viswa Lab encourages its customers to learn as much as possible about analyzing the data.  The following is a general guide, with examples of what the test results may indicate.  Many things must be considered when analyzing the data.  Our experience allows Viswa Lab’s analysts to see the “big picture” when considering the results of tests.

I. Density and API Gravity – Fuel is sold by weight; therefore, density must be known to determine the volume of fuel received.  Density must also be determined for selecting the correct size gravity disc for the purifiers and for the determination of calorific value of fuel.

II. Viscosity – Fuel grades are based on viscosity.  High viscosity fuels are generally less expensive than lower viscosity fuels; however, high viscosity fuels will require pre-heating prior to centrifuging and fuel injection in order to lower the viscosity.  Viscosity testing determines the preheating temperature required.  Viswa Lab determines viscosity at two temperatures for residual fuels.

III. Water – Fuel with a high water content will burn less efficiently.  The presence of salt water in fuel will cause many other problems.  Presence of water also reduces the calorific value of the fuel.

IV. Carbon Residue – Incomplete combustion of fuel can be predicted by testing of carbon residue.  The fuel is burned during the test, and the mass of the fuel sample is measured before and after burning to determine the percentage of carbon residue remaining.  A high carbon residue will increase the likelihood of deposit formation.

V. Sulfur – High sulfur represents a loss of fuel efficiency and may cause corrosion.  Very low sulfur is also not recommended where cylinder lubrication is used.

VI. Total Sediment – Contamination by dirt, rust or other inorganic matter is shown as total sediment.  Some fuels form sediment after being stored for a period of time.  To determine this, a potential sediment test is carried out as recommended by ISO 10307-2.

VII. Ash – Sodium, Vanadium, and catalytic fines are incombustible impurities found in fuel oil.  After carbon residue is determined, the remaining sample is heated to extremely high temperatures to burn off all combustible matter.  The ash that remains is weighed and compared to the original mass of the sample to determine a percentage.  A high ash content may lead to deposits, excessive wear, and corrosion.

VIII. Vanadium and Sodium – These two incombustible impurities found in ash are particularly hazardous if excessive.  Ashes from these elements lead to high-temperature corrosion on exhaust valves, particularly when they are in the ratio of 3 parts vanadium to 1 part sodium.

IX. Aluminum and Silicon – These two elements indicate aluminosilicates remaining after catalytic cracking.  Aluminosilicates in fuel are a cause of wear in cylinders and high pressure fuel system components.  Silicon may also indicate dirt or sand in the fuel.

X. Lead, Phosphorus, Calcium, and Zinc are indicators of the presence of waste lubricating oil, which is sometimes added to fuel (adulterated).  This causes a number of problems.  Viswa Lab’s report will highlight this condition when these values are extreme.  Iron may be part of this or may indicate corroded tanks/pipelines.  Iron and nickel will indicate presence of catalysts carried over.

XI. Flash Point – The flash point of an oil is the lowest temperature at which the vapors will ignite with a flash.  This is usually not a problem with residual fuels.

XII. CCAI (Calculated Carbon Aromaticity Index) – This is a calculated figure indicative of the ignition quality of the fuel.  Values above 870 are not recommended for most types of engines.

XIII. Viswa Lab’s report also provides information on temperature to be maintained for transfer of fuel, and the temperature at injection to obtain good fuel spray, essential for good combustion.  The engine manufacturer specifies a fuel viscosity at the fuel nozzle.

XIV. Viswa Lab reports on energy as the calorific value of the fuel.  This value will drop if water, ash, and sulfur are present.

XV. Viswa Lab also provides the Engine Friendliness Number index of fuel quality.  

These tests are compared to specification (e.g. CIMAC/ISO specifications) automatically when test results enter Viswa Lab’s database system.  Viswa Lab’s analysis team will then provide recommendations as to what action should be taken in the event fuel fails to meet specifications.

Viswa Lab also has the capability of performing additional tests, such as determination of asphaltenes, upper pour point, etc.

3

