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ASAE EP552.2 MAY2017 

Reporting of Fuel Properties When Testing Diesel Engines with 
Biobased Fuels 

Developed by the ASAE Biomass Energy and Industrial Products Committee; approved by the ASAE Food and 
Process Engineering Institute Standards Committee; adopted by ASAE January 1996; reaffirmed December 
2001, January 2007; revised December 2009; reaffirmed December 2014; revised May 2017. 

Keywords: Alternative fuel, Diesel, Engines, Fuel testing 

1 Purpose and Scope 

1.1 This Engineering Practice establishes a minimum set of fuel properties that shall be included with the report 
of diesel engine performance on alternative fuels derived from plant oils, animal fats and other bio-based 
feedstocks including blends of these bio-based fuels with petroleum-derived diesel fuel. While this Engineering 
Practice focuses on methyl and ethyl esters (biodiesel), various other alternative fuels from many plant and 
animal sources may have applications as diesel engine fuels, including straight vegetable oil (not transesterified), 
algal biofuels, thermochemical biofuels, and various other advanced biofuels. These alternative fuels are 
collected and processed using a variety of methods, which can influence their physical and chemical properties. 
In addition, they are tested in diesel engines using a range of procedures. To facilitate comparison of test data, 
it is essential that some reference point or baseline be established. This Engineering Practice is designed to 
provide a consistent set of data for these alternative fuels when used as diesel fuel replacements, and it will help 
to identify deviations from normal expected fuel characteristics that have been established for petroleum-derived 
fuels. 

1.2 This Engineering Practice specifies which fuel properties shall be reported and lists the procedure that shall 
be used to measure these properties. It does not establish a requirement for any fuel property. The minimum 
documentation of every engine test should include those items listed in clause 4, with a few exceptions as noted 
below. The total data set should be reported whenever possible, although it is recognized that some data are 
difficult to obtain on every batch of fuel. In some cases, specific fuel properties listed below may not be relevant 
for a specific category of fuel. Two examples are the fatty acid composition and glycerol composition of 
thermochemical biofuels that are not processed from a fat or oil and thus do not include these components. It 
should be clearly indicated whether the batch of fuel was specifically tested for the data being reported, and 
whether a listed property is not relevant for the particular class of fuel. 

1.3 This Engineering Practice does not specify an engine test procedure; however, it is expected that a 
complete description of the test procedure will be provided with the test report. 

2 Normative References 

The following referenced documents are indispensable for the application of this document. For dated references, 
only the edition cited applies. For undated references, the latest edition of the referenced document (including 
any amendments) applies. 

ASTM D93 Standard Test Method for Flash Point by Pensky-Martens Closed Cup Tester 

ASTM D97 Standard Test Method for Pour Point of Petroleum Products 

ASTM D130 Standard Test Method for Detection of Copper Corrosion from Petroleum Products by the Copper 
Strip Tarnish Test 

ASTM D240 Standard Test Method for Heat of Combustion of Liquid Hydrocarbon Fuels by Bomb Calorimeter 
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ASTM D323 Standard Test Method for Vapor Pressure of Petroleum Products (Reid Method) 

ASTM D445 Standard Test Method for Kinematic Viscosity of Transparent and Opaque Liquids (and the 
Calculation of Dynamic Viscosity) 

ASTM D482 Standard Test Method for Ash from Petroleum Products 

ASTM D613 Standard Test Method for Cetane Number of Diesel Fuel Oil 

ASTM D664 Standard Test Method for Acid Number of Petroleum Products by Potentiometric Titration 

ASTM D874 Standard Test Method for Sulfated Ash from Lubricating Oils and Additives 

ASTM D975 Standard Specification for Diesel Fuel Oils 

ASTM D1160 Standard Test Method for Distillation of Petroleum Products at Reduced Pressures 

ASTM D1217 Standard Test Method for Density and Relative Density (Specific Gravity) of Liquids by Bingham 
Pycnometer 

ASTM D1298 Standard Test Method for Density, Relative Density (Specific Gravity), or API Gravity of Crude 
Petroleum and Liquid Petroleum Products by Hydrometer Method 

ASTM D2500 Standard Test Method for Cloud Point of Petroleum 

ASTM D2709 Standard Test Method for Water and Sediment in Middle Distillate Fuels by Centrifuge 

ASTM D4057 Standard Practice for Manual Sampling of Petroleum and Petroleum Products 

ASTM D4530 Standard Test Method for Determination of Carbon Residue (Micro Method) 

ASTM D4539 Standard Test Method for Filterability of Diesel Fuels by Low-Temperature Flow Test (LTFT) 

ASTM D4951 Standard Test Method for Determination of Additive Elements in Lubricating Oils by Inductively 
Coupled Plasma Atomic Emission Spectrometry 

ASTM D5453 Standard Test Method for Determination of Total Sulfur in Light Hydrocarbons, Spark Ignition 
Engine Fuel, Diesel Engine Fuel, and Engine Oil by Ultraviolet Fluorescence 

ASTM D5554 Standard Test Method for Determination of the Iodine Value of Fats and Oils 

ASTM D6584 Standard Test Method for Determination of Free and Total Glycerin in B-100 Biodiesel Methyl 
Esters by Gas Chromatography AOCS Method 

C-1-47 Sampling and Analysis of Commercial Fats and Oils 

AOCS Method Ce-1-62 Fatty Acid Composition by Gas Chromatography 

EN Standard EN14538 Fat and oil derivatives—Fatty acid methyl ester (FAME) —Determination of Ca, K. Mg 
and Na content by optical emission spectral analysis with inductively coupled plasma (ICP OES) 

EN Standard EN14110 Determination of Methanol Content in Fatty Acid Methyl Esters (FAME). 

EN Standard EN14112 Determination of Oxidation Stability Fatty Acid Methyl Esters (FAME) (accelerated 
oxidation test) 

3 Definitions 

3.1 classification: Designation that identifies the source and production procedure of alternative fuels. For 
example, oil expressed from rapeseed and transesterified with methyl alcohol in the presence of a catalyst is 
referred to as rape methyl ester (RME). Any oil derived from rapeseed (cultivar, production region, oil extraction 
method) and transesterified with methyl alcohol is classified as RME. However, not all oils from rapeseed, 
soybean, or sunflower, etc., are equal. For example, some rapeseed oils may contain large quantities of erucic 
acid, although others, such as canola, may contain essentially no erucic acid. 

3.2 batch: Quantity of fuel from which samples are drawn for the engine test. A batch is further defined as 
having been made from, and therefore representative of, a single run of the fuel production process. One 
shipment from a fuel manufacturer may be defined as a batch. 

Copyright American Society of Agricultural and Biological Engineers 
Provided by IHS Markit under license with ASABE Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full document details: ASAE EP552.2 2017

http://www.avadocuments.com/doc/asae-ep552-2-2017
http://www.avadocuments.com/doc/asae-ep552-2-2017

