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See following pages for ASTM test definitions.



Exhibit F - DiEsEl FuEl ProPErtiEs anD astm tEst ExPlanations

Pour Point - The lowest temperature at which a petroleum product will just flow when tested 
under standard conditions. astm D97.

Cloud Point - The temperature at which a petroleum product just shows a cloud or haze of wax 
crystals when it is cooled under standard test conditions. astm D2500.

Flash Point - The lowest temperature at which petroleum vapours will ignite under a low flame; 
important for safe handling and storage. astm D93.

Volatility - The property of a liquid that defines its evaporation characteristics; important for 
complete combustion.  Volatility is expressed in terms of the temperature at which successive 
portions are distilled from a sample of the fuel under controlled heating.  Volatility will effect 
viscosity, flash point, cetane number, density, and smoking (exhaust). Too high, or loo low,
volatility negatively impacts these factors. astm D86.

Cetane number - The measure of the ignition quality of diesel fuel based on ignition delay in an 
engine (readiness to spontaneously combust under the temperature and pressure conditions in the 
combustion chamber of the engine). The higher the cetane number, the shorter the ignition delay 
and the better the ignition quality. Important for ease of ignition, better starting in cold  
temperature, reduced engine noise, and to control legislated emissions. astm D613.

Cetane index (Ci) - An approximation of Cetane number based on an empirical relationship 
with density and volatility parameters.  astm D976.

sulfur - Sulfer content (ppm); important to minimize engine wear and to meet legislation.
Forms acidic by-products that are harmful to the environment, and eat away the engine (SO, 
SO2, SO3). astm D2622 and astm D4294.

Viscosity - The measure of resistance to flow of a liquid; important for consistency, injector  
flow, and good atomization.  An upper limit on viscosity ensures that fuel will flow readily 
during cold starting, and a minimum limit is often specified to avoid the possibility of a serious 
power loss at high temperatures. astm D445.

Density - Mass of a substance per unit volume; important for consistency and good fuel
economy.  Higher density produces more power and more smoke.  astm D287 or astm  
D1298.

Colour - The colour of the fuel before and after aging can be determined by astm D1500.  
This helps in predicting fuel quality, and fuel stability.

Water and sediment Content - Amount of sediment and water in fuel is measured  by astm 
D1796. The amount of water can be measured by astm D1744, and the amount of sediment  
can be measured by astm D2709.



ash Content - Diesel Fuels may contain small amount of ash forming material, such as  
suspended solids and soluble organometallic compounds.  Can cause damage to close tolerances 
of fuel injection system, and abrasive wear on engine components (piston rings). astm D 482.

Carbon residue - Indicates the tendency of the fuel to form carbonaceous deposits.  There are
two recognized test methods: astm D189 or astm D524.

Corrosivity - astm D130 is the copper corrosion and tarnish test.  To minimize attack on 
metals in the distribution and storage network, and in the engine fuel system.

neutralization number - astm D974 is another corrosion test.

heating Value - Measure of the energy available from a fuel when it is burned.  astm D240.

aromatics Content - Reducing aromatic hydrocarbon composition will reduce emissions. 
astm D1319.

Fuel stability - astm D1500 Colour Test (see above), astm D2274 Oxidation Stability, and 
astm D4625 Long-Term Storage Stability.

lubricity - Sometime called film strength, is the ability of a liquid to lubricate.  This is
extremely important to the satisfactory operation of diesel engines.  Low viscosity fuel, low
sulfur fuel, and non-petroleum fuels put some injection equipment at risk.  Not part of fuel  
standard, but tests recognized by the EMA are
1) Ball on Cylinder Lubricity Evaluator (BOCLE) - astm D5001
2) Ball on Three Seats Method (BOTS)
3) High Frequency Reciprocating Wear Rig (HFRR).


